


























Only as “OPEN” as the valve’s port 

opening! If the opening is smaller than the pipe 

then a valve cannot be COMPLETELY 
“OPEN” in any position! 


For a really “OPEN” flow...specify 
QCf Rectangular Port Valves. With a port 
opening the same area as the pipe itself... they 
assure smooth-running, trouble-free operation 
by keeping down turbulence and harmful abra- 
sive action caused by solids in suspension. They 
also minimize loss of head pressure. ..especially 
important when handling the extra heavy fluids 
used in the processing industries 


And, of course, all QC f Cylindrical 
Lubricated Plug Valves...with rectangular or 
round port openings...feature “split-second” 
shut off, TEFLON* head gaskets, and many 
other design advantages. Representatives in 50 
Principal Cities. 


Write for descriptive Catalog &; WS . 
QCf Industries, Incorporated, Valve Division, 3 
1501 E. Ferry Avenue, Detroit 11, Michigan 


QC Plug Valves are backed up 
by Proof-of-Performance in 
every Processing Industry 


QACf ‘O} PLUC VALVES 
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“As a Sanitary Engineer. | was taught 


-...  €LAY PIPE 


—GILBERT T. JEROME, President of George 
Jerome & Co., Detroit's oldest business firm and ae and y beliere in ia! ee 


one of the oldest engineering organizations in the 


nation 


For Michigan’s biggest municipal sewerage of feet. Recent municipal projects handled 
projects, George Jerome & Co. specifies by the Jerome firm include installations 
Vitrified Clay Pipe. The organization, at Plymouth City, Flat Rock, Harper 
which recently celebrated its 125th anni- Woods, and Livonia. 
versary, has designed Clay Pipe sewerage ee v - 
wh dae <.. 7 dae ° | was taught Clay Pipe in school,” says 
systems totaling hundreds of thousands - cone ao ae 
: Gilbert Jerome. “I'm a sanitary engineer, 


and I believe in it.” 





\N CLAY PIPE FITTINGS are avail- Clay Pipe has always been the preferred 


able to solve every installa- sewerage material of sanitary engineers 


tion problem. This Long the country over. It’s completely safe 

adius Curve, r ex . . . . 
Radius Cur . for example against corrosion by sewer gases or indus- 
changes the direction of flow : ; : ‘ 
: trial chemical wastes. And it never wears out: 
in a line without making an 


abrupt angle to obstruct the 


flow. 











NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N. W., Washington 6, D. C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Il. 
206 Connally Bldg., Atlanta 3, Ga. 
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STACKS UP BEST 
for water treatment 


For over twenty-five years, HTH Granular has 
proved its economy in maintaining effective 
sanitation in a variety of water treatment 
applications. Containing not less than 70°; 
available chlorine, HTH Granular provides a 
readily available source of hypochlorite for: 


CONTINUOUS CHLORINATION —A safe, easy-to- 


vse source of chlorine for regular water treatment. 


STERILIZATION OF NEW MAINS—Mokes an ef- 
fective, economical solution for sterilizing new mains, 
pumps, standpipes and supply equipment. 

ALGAE CONTROL — In reservoirs, basins, wells, tanks 
and flumes, HTH is a widely accepted agent for the 
control of algae. 

EMERGENCY CHLORINATION— In case of flood, 
drought, fire or power failure, HTH is a readily 
available source of chlorine. 


For further information, see your HTH supply house or mail this coupon. 


Use HTH Granular 
for safe, low-cost 
pool sanitation — 
Pool Water 
Disinfection, 
Fungicidal Agent, 
Premises Sanitation, 
Suit and Towel 
Sterilization, Pool 
Cleaning, Algae 


Control. 
HTH Granular is packaged 


in 100-Ib. lithographed 
steel drums and in cases of 





nine 5-ib. cans. 


Water & SEWAGE WORKS 


OLIN MATHIESON CHEMICAL CORPORATION 
Industrial Chemicals Division 
maTwieson Baltimore 3, Maryland 


water treatment applications. 


Name 
Compony........ 


Address 
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Richardson 
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Notes on Water Works Law—4 
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Sewage Chlorination in Review 
by Werner N Grune 


Shoreline Pollution: Before and After 


by A. E. Bagot, V. Camarena, H. Wong-Woo, and |. Wong 
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by John Finct 


Design of Minor Sanitary Sewers 
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Floorstand equipped with Motor Unit . . . control panel, 


motor, limit switch and push button station. 


Chapman Motor Units have fewer compo- 
nents than any other units, providing 
greater dependability, much lower main- 
tenance costs. 

There are only two pinions and two 
gears in the motor reduction train: drift is 
eliminated and lash is negligible. Your 
valves seat tight, but not too tight. Opera- 
tion is always smooth and trouble-free. 

You can mount the Chapman Motor Unit 
in any position, at any angle required. The 
rugged stub-tooth gears require no grease 


AuGuUSsT, 1955 


Simple and 
RUGGED... 


CHAPMAN’S 
MOTOR UNIT 


for Valves, Floorstands 
and Sluice Gates 








Simple, durable mechanism of Chapman's Motor Unit. 


Handwheel remains stationary during motor operation. 


or oil bath... yet run smoothly, quietly, 
with minimum wear. 

Weatherproof and steam tight, Chap- 
man’s floorstand units are shipped com- 
pletely wired, ready to connect to your 
power leads, for easy, rapid installation. 
This modern motor unit is dependable and 


economical. Send for new catalog No. 51. 


The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 








A SPACE STATION .. . a thousand miles high in the stratosphere slowly circling the globe . . . observers near its rim 
studying cloud formations and the earth’s atmospheric canditions below . . . this may be our weather bureau of the future. 











100 years from now...A MAN-MADE “MOON” 
MAY BE OUR WEATHER BUREAU 


OUR WORLD of tomorrow will bring many 
changes. But in one vital aspect of American living, 
your great-grandchildren will continue to enjoy the 
same dependability and service you know today. 
Cast iron pipe laid today will still carry water and 
gas to their homes. 

Today, over sixty American cities and towns are 
still served by cast iron water and gas mains laid 
100 and more years ago. And modernized cast iron 
pipe, centrifugally cast, is even stronger, tougher, 
more durable 

U. S. Pipe is proud to be one of the leaders in a 
forward-looking industry whose service to the world 
is measured in centuries. 

United States Pipe and Foundry Company 

General Office: Birmingham 2, Ala. 
A wholly integrated producer from mines and blast furnaces to finished pipe. 
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Superior Model 65 Engines, 
available with ratings up 
to 1765 B. H. P. 


MINIMUM MAINTENANCE AND REPAIRS... 
LOWEST FUEL AND LUBRICATION COSTS! Ne 


SUPERIOR 
and ATLAS DIESELS 


Hundreds of case history records on file are firm proof of these benefits. 

Ask to see them at any of our sales and service points. Outstanding performance 

of Superior and Atlas Diesels has been achieved by constant research and 

development. You can continue to buy with confidence because the vast facilities 

of the White Motor C vompany are now dedicated to c arry on inte onsified research and 

developme nt and precision manufacturing of the Supe rior and Atlas Diesels. 
Superior 4 cycle Stationary or Marine Diesels are available in a 

range from 185 to 1765 B.H.P. Atlas 4 cycle Stationary or Marine Diesels are 

available in a range from 95 to 1000 B. HP. 


LONGER SERVICE LIFE... 4i> > 
bh 7 


Write to nearest branch office listed below for complete information. 


WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 
Plant and General Offices, SPRINGFIELD, OHIO 


SALES AND SERVICE POINTS: Gloucester, Massachusetts * Houston, Texas * Fort Worth, Texas * San 
Diego, California * Terminal Island, California + Ketchikan, Alaska * Washington, D.C. + Portland, Oregon 
Astoria, Oregon * Casper, Wyoming * St. Louis, Missouri * Holifox, Nove Scotia * Vancouver, B.C. 
Park Rapids, Minnesota * New York, New York * Seattle, Washington * New Orleans, Lovisiona 
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Chlorinizer 
Conserves Water 
at Monterey 
Sewage Works 


This is Supt. McCormack of the Monterey, Cal. Sewage 
Works — standing beside Builders Model DVS-A Automatic- 
Proportional Chlorinizer. Except for the small dribble of 
clear water for chlorine control valve pressure, this simple 
chlorine gas feeder operates entirely on reclaimed sewage 
effluent, providing an important economy in the plant's oper- 
ating budget. The rate of chlorine dosage is governed by a 
Builders Chronoflo Effluent Meter which automatically and 


accurately proportions the chlorine feed to the effluent flow. 


All who have participated in this project — City Engr. 
Maurice Pearce, Supt. McCormack, and Harry N. Jenks, 
Consulting Engr. of Palo Alto — are well pleased with the 
performance of this system. Chlorinizer’s ready adaptability 
to automatic-proportional control plus its highly efficient 
performance on a minimum quantity of clear water are 
advantages which have really paid off for Monterey. 
However you plan to solve your chlorination problem 
(by manual, flow-proportional, or program control) Chlo- 
rinizer has many economies for you. Send today for 


Chlorinizer Bulletins, to Builders-Providence, Inc., 350 Harris 


Avenue, Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISi N 


BYUILOERS tRON 


OUNORVY*®RPROPORTIONEERS, 


B-l-F INDUSTRIES, INC. METERS 
INC.®OMEGA MACHINE GD rccoces 
CONTROLS 





HERSEY DETECTOR (Fire Service) METER 
with DISC METER on the 
BY-PASS 


HERSeY DETECTOR (Fire Service) METER 
with HERSEY BRONZE CASE 
COMPOUND METER 
on the BY-PASS 


When new industrial plants come to a community, experienced 
water works engineers see that adequate fire protection service is in- 
cluded in all water supply plans. 

They also insist on the installation of Hersey Detector (Fire Service) 
Meters on these fire service lines, thereby always furnishing accurate 
records of all rates of flow. 


For detailed information contact our nearest branch 


or write the main office 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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ack the man from Gung 


Agriculture, Industry and Municipalities—north, east, is properly designed for specific needs and definite 
south and west—are rapidly taking the worry out of purposes, for both the present and the future, 

! ' . 
weather! Farmers and ranchers, as well as civic Layne knows most about water supply systems .. . . 
engineers and plant operators, are discovering in evet for Layne knows most about water. And Layne ex- 
increasing numbers that a controlled, reliable source perience on every phase of water or water develop- 


of water is sound economy ment is at your command free for the asking. 


But a word of warning. Investigate thoroughly. Be You are wise when, before you decide on any system, 


sure doubly sure . . . . that the system you install you “ask the man from Layne.” 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tennessee 
Layne Associate 
Companies 
Throughout the World 


water wells . vertical turbine pumps . water treatment 





ROWTH 


nicipal 
ystem Efficiency 


Record population growths can 
cause embarrassing situations for 
municipal water systems. Insufficient 
water supply and peak load 
periods will cause great variations 
in water pressure. A Horton® 
elevated tank will alleviate these 
conditions—help maintain uniform 
water pressure, lower pumping costs 
and provide an increased water 
supply. Frequently, insurance ratings 
become more favorable also. 
Horton elevated tanks are built in 


capacities to 3,000,000 gals. Write our 





nearest office for further information. 


Above: 600,000-gal. Horton radial-cone 
bottom elevated tank, 96 ft. to bottom, 
built for the City of Ada, Oklahoma. 


Chicago Bridge & lron Company 


Atienta * Birmingham * Boston © Chicago © Clevelond © Detroit © Houston 
Los Angeles * New York © Philadelphia © Pittsburgh © Selt Loke City 
Sen Francisco © Seattle © Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY end GREENVILLE, PA 
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H-615 
Tapping Sleeve 


Mueller Tapping Sleeves and Valves are the 
most practical—and economical—means of con- 
necting lateral or branch mains. Connections are 


made and lateral is put in service under “ww 


with a Mueller “CC” or “C-1” Drilling Machine 
no shutdown, no loss of water, no interruption 
of flow in main! 


Heavy duty construction and extra length of 
mechanical joint tapping sleeve assures Maximum 
rigidity and strength. One mechanical joint sleeve 
of a nominal size will fit all classes of cast iron 
pipe regularly used by using only two sets of 
gaskets. Main sizes from 4” through 12” with 
various combinations of outlet sizes 2” through 
12” are available. 

Special mechanical joint tapping valve has 
oversize waterway—allows full-size cut for maxi- 
mum flow. Exclusive four-point dise wedging 
mechanism assures tight shutoff and trouble-free 
operation, Available with “O” rings or conven- 
tional packing in sizes 2” through 12”, 

Tapping Crosses, Split Repair Sleeves and Cut 
In Sleeves and Valves are also available with 
mechanical joints. 


H-667 
Tapping Valve 


Calked type tapping sleeves are available which 
will fit all classes of pipe for mains 3” through 
36” with various combinations of outlets 2” 
through 16”. Calked type tapping valves are avail- 
able with “O” ring or conventional packing or 
flanged type for post indicator, with conventional 
packing only—sizes 2” through 16”. 

Consult your Mueller Representative, Catalog 
W-96 or write direct for full details, 


Dependable Since 


18657 


MAIN OFFICE & FACTORY OECATUR, ILLINOIS 
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TELEMETERING 


with unique new freedom from maintenance! 


TELETAX by Foxboro 


You can now get the full benefit of Foxboro 
ANY . om 

TRANSMISSION accuracy and reliability for remote meas- 
SYSTEM urements, too! Teletax, the Foxboro impulse- 
duration system, brings new durability and 
simplicity to telemetering. For example, in the 
compact Teletax Receiver, dust-proof, plug-in 
relays and a husky reversing motor drive the 
recording pen positively. Maintenance is all 
but eliminated. And when servicing is neces- 
sary, every component is easily replaceable as 

a separate unit. 


Trensmitter 


two wires 
one wire and ground 
radio or microwave 
carrier current 


Teletax will transmit any measurement made 
with standard Foxboro measuring elements. 
Accuracy is 2% of full scale . . . regardless of 
normal variations in signal strength. Get full 
details on Teletax efficiency and economy. 
Write for Bulletin 17-11. 


Most Practical System You Can Get! 


RELIABLE: Thoroughly proved in actual field instal- 
lations. 

ECONOMICAL: Operates on lowest-cost transmis- 
sion circuits. 

LOW MAINTENANCE: A few drops of oil in the 
receiver motor every three months is all that’s re- 
quired; low 5 ma de signal avoids failures. 


Single or dual transmitter or receiver; indicating or recording; 


totalizing available. 
Receiver 


THE FOXBORO COMPANY, 898 NEPONSET AVENUE, FOXBORO, MASSACHUSETTS, U.S.A. 


Teds TELETAX 
0) 5 10) 5 (impulse-duration) Telemetering 


KEG 


FACTORIES iN THE UNITEO STATES, CANADA, AND ENGLAND 
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with PITT CHEM’ Tar Base Coatings 
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Do YOU realize that sewage corrosion may be Let's get started on your sewage corrosion problem 
eating up your investment in tanks and equipment at today. Call or write us now, and we'll gladly have a 
this very moment? You can call a halt to this waste Pitt Chem engineer survey your needs. 

with Pitt Chem Tar Base Coatings. 

These durable, thick-film coatings lick the toughest 
corrosion conditions because they're made from one 
of the most corrosion-resistant of all materials—coa/l 
tar pitch. They outlast ordinary paints many times 
over—yet they cost no more per gallon. They are easy 
to apply to metal, concrete and masonry. Your own 
men can learn how to do an excellent job in a few 





minutes. 
You can sum it up this way: No other material does 
such a complete job of protection at so little cost. 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS + PLASTICIZERS * ACTIVATED CARBON « COKE + CEMENT + FIG MON 
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Lett PET Rotary Distributor tor 85’ filter bed: right 


4t Pittsfield, Illinois... 


15’ digester with PFT Floating Cover. Foreground, PFT W aste Gas Burner 


A modern trickling filter plant adopts 
PFT “CONTROLLED DIGESTION” 


Pittsheld’s well planned sewage 
treatment plant serves as a model 
for communities of its size. De 
signed for a population equivalent 
of 5.000. i operates economically 
ind efficiently with several items of 


modern PIT equipment 


\ PFT Rotary Distributor serves 


is key equipment in the secondary 
july 


PFT Rotary Distributor showing rugged 
onstruction of center column and Lou 


| oss Overflows on secondary arms 
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treatment process by providing uni 
form distribution of settled sewage 


over the entire trickling filter bed. 


Equipped with PFT Low-Loss 
Overflows, the distributor automat- 
ically operates as a 2 arm or 4 arm 
wide 


unit to accommodate the 


range of flows normally found in 
PET's 


spreader jet design assures uni- 


smaller plants. exclusive 
form distribution at all flows and 
effectively eliminates clogging. 
For accelerated digestion and 
trouble-free service, a complete 
“Controlled Digestion” system was 
installed consisting of the follow- 


ing items from PFT 

PFT Floating Cover for the 35’ 
digester; PFT Heater & Heat Ex- 
changer; PFT Supernatant Liquor 


Selector with Gauge, Sight Glass & 


. CHARLOTTE 


Sampler unit; PFT Gas Safety 


Equipment. 


Early in the planning stage, PFT 
assisted Pittsfield’s consulting en 
gineers by showing the adaptability 
of its equipment in meeting specific 


plant requirements. 


Desgan of 


vant by 


waste treatment equipment 
exclusively since 1893 


+ Ned “ws 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


. JACKSONVILLE 








Cuts digging day to 3 hours 
with powerful ‘%-yard Hydro-Trencher 


This Oliver 88WT Hydro-Trencher is working 
on a city sewer project—locating a manhole 8- 
feet deep through a 2'y by 5-foot street opening. 

By hand this is a full day's work for three men 
The Hydro-Trencher cut the time to three hours! 
Working in cramped quarters is duck soup for 
the 88WT. Powerful hydraulic down pressure, 
170° bucket rotation and maneuverable, dual- 
circuit control let you dig in the most inaccessi- 
ble places... work delicately around pipes, foun- 
dations without fear of damage. 

With the 88WT you can slice through rocky 
soil, roots, hard Clay—dig all the way to 12 feet. 
The two complete hydraulic systems on the 
Hydro-Trencher give you unbelievable control 
—let you perform any two operations at once 
without loss of pressure. 

Owners of Hydro-Trenchers enthusiastically 
report savings in time and money on many jobs 


Here the Hydro-Trencher digs a ditch for a new sewer line. Hy- formerly requiring hand labor or larger equip- 
7 : ment. Get the low-down on the most profitable, 


draulic stabilizer blade also acts as a backfiller blade. By simply ; ; 

' maneuverable trencher in the field—the Oliver 
turning the bucket around you can convert the trencher to a swing eaUTT. Ges wens Ctiver teduaiel Uhaatintes 
loader. Hydraulic trip loading bucket is also available. fos @ Cal sess ey 


THE °o L I VE a CORPORATION is date a complete line of industrial wheel and crawler tractors 
400 West Madison Street, Chicago 6, Illinois 4 - | 
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Badger meters 
conserve it 


better! 


— malting industry uses nearly 3-billion 
gallons of water per year to produce this 
taste-inviting ingredient for America’s favor- 
ite beverages and foods. Actually, 35 times 
more water than barley is involved in the 
processing. 





Badger water meters are a vital part of 
most large-volume processes — helping con- 
serve water for America’s growing industrial 
and residential needs. Accurate measure- 
ment provides a precise check on usage and 
waste... makes certain that users pay fairly 
for water consumed . . . helps make water 
departments self-supporting. 








Waterworks men everywhere recognize the 
superior performance of Badger water meters. 
Your Badger Meter representative can help 
your community save water, work and money. 


Water Meters 


Badger Meter Mfg. Co. 
Milwaukee 45, Wisconsin 


+ 
af 


wn 
50 


“Measuring the waler of the world tor a years” 


< - 
~ 
= — 








They all look alike 
from a distance . . . 


but: THE CLOSE-UP COUNTS 





The above Jeffrey sludge collector installation at Dallas, Texas; resembles 
most modern settling tanks in Sewage Treatment plants. But a detailed 
inspection would show you several advantages found only in Jeffrey sanitation equipment. 
If these features (below) are included you may expect top performance 
and long life from your equipment. Give them a chance on your next job. 


Full Depth flight attachments 
to prevent splitting of flights. 


3844) 








Split type, self-aligning Bear- 
ings Easy to install and 
easy to maintain 


407 Sa 








“Hunting Tooth" Sprocket 
with ‘Chainsaver’™’ rims... 
tokes pressure off sprocket 
teeth and this together with 
less barrel contacts with indi- 
vidual teeth gives up to 2% 
times the life over standard 
sprockets 








GET THESE ADVANTAGES FOR YOUR PLANT BY SPECIFYING JEFFREY EQUIPMENT 


“JEFFR 


OTHER JEFFREY TREATMENT PLANT EQUIPMENT 
De-wotering Screens * Screenings Grinders © Grit 
Collectors and Washers ° Sludge Elevators ° 
FLOCTROLS © Scum Removers * Gorboge Grinders 
* Belt and Spiral Conveyors * Cheins and Sprockets 
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Knock-out type Wear Shoes 
in malleable iron shoe holder 
. .. Long life and easy reploce- 


ment. 


“HYDROLESE” overload Hub 
... Sure positive protection 
. .. No bothersome shear pins 
... Needs only o grease gun 
to reset . . . Practically tamper- 
proof... . Will carry a torque 
load up to 20,000 inch 
pounds. 


Split offset driving Sprocket 
.. . Easily replaceable... 
Bearing mounted against wall. 


Send for Catalog No. 833-A 





AST i] IRON 
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ZlectnaniK recorder centralizes 


supervision of digester temperatures 


Other Brown instruments throughout the plant 
aid in control of flow equalization to maintain 


In about twenty-eight years, the sewage treat- 
ment plant at Sioux Falls, South Dakota, has 
more than doubled in capacity. A continuing 
modernization program, making full use of in- 
strumentation, has enabled the plant to keep pace 
with increased demand, and at the same time to 
improve efficiency and reduce operating costs. 


Typical of the up-to-date techniques at work in 
this plant is the instrumentation for the super- 
vision of digester temperatures. A multi-point 
ElectroniK recorder, located in the superintend- 
ent’s office, concentrates data on temperatures 
of incoming wastes, outside atmosphere, effluent, 
heating water and sludge. At the turn of a dial, 
the superintendent can switch to any of the four 
digesters to check its condition . . . without mov- 
ing from his office. 


constant throughput . . . in dewatering of sludge 
. in regulating fuel gas pressures for air com- 
pressors. 


For your own water or sewage treatment proc- 
esses, you'll find Brown instrumentation that 
matches every requirement you have for mea- 
surement and control of critical variables. Your 
local Honeywell sales engineer will be glad to 
discuss your specific project with you and your 
consulting engineer . . . and he is as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Ave- 
nues, Philadelphia 44, Pa. 


@ REFERENCE DATA; Write for Data Sheet No. 9.6-4a, “instrumentation of Sludge Digesters”. .. and for Catalog 1521, “Blectronik Recorders.” 


H 


oneywell 


BROWN 


INSTRUMENTS 
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. ++ because it’s protected with P TT CHEM ‘tar Base Coatings 


Tuts water system clarifier tank is getting the corrosion engineer today to survey your specific 
right start in life. It's being given “life insurance” problems. A call, wire or letter will place him 
with Pitt Chem 103 Tar Base Coating—one of at your service. 

the toughest and most durable protective coatings 
ever developed to stop water and sewage plant 
corrosion. 

Pitt Chem Tar Base Coatings outlast ordinary 
paints by many times. Yet they cost no more per 
gallon. They are easy and economical to apply 
and form a tight, lasting bond with metal, 
masonry, concrete and stone. 

Here’s the story in a nutshell: No other material 
does such a complete job of protection at so little cost. 
If you want to stop water sewage corrosion—and 
reduce costs in the bargain—call for a Pitt Chem 
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SPEAKING 
OF COSTS 








Engineered by the New Orleans 
Sewerage and Water Board and 
installed by the Boh Brothers Con 
truction Company, this 5-mile 
teel force main serves 15.000 
uburban residents. After being 
laid in the trench by side boom 
bulldozer, the 30-inch pipe was 


Dresser-Coupled by man crews 
iveraging only 20 minutes per 
joint. Six hundred teet of main 
crossed the Industrial Canal. The 
pipe wae frat joined, then floated 
wit and sunk into a dredged chan 
nel 5O feet below the surface 
Navigation was interrupted for 


only two days 


Orleans Tries Something New 


Installing Dresser-Coupled steel pipe for the first time 


in sewer work, and leaving construction of lateral lines 
to building developers, the New Orleans Sewerage and 
Water Board saved 25% on this force main project. 
The lighter weight steel pipe was hauled to the job 
by a lumberyard-type “Hyster” truck. Longer pipe 
lengths required less handling, fewer joints per mile 
Despite the fact that this line was laid in soft trench, 
through peat bogs, clay and quicksand, the contractor 
was especially pleased at the ease and speed with which 
the steel pipe was joined with Dresser Couplings. 
The Sewerage and Water Board—testing the main 
Following installation of Dresser Couplings and Dresser 


under 100 psi—was more than satisfied with the bottle 
Bonds, the bituminous-coated and lined pipe was back- 


filled with lake-shore sand tightness of the Dresser Couplings. 


v See your piping supplier today on how you can save on sewerage and water projects. 


/ Dresser Manufacturing Division, 69 Fisher Ave., Bradford, 
. Pa. (One of the Dresser Industries). Warehouses: 1121 Roth- 
© SS See j well St., Houston; 101 S. Airport Bivd.,S.San Francisco. Sales 
Offices also in: New York, Philadelphia, Chicago, Toronto 
a 








BROOKLINE, MASS. 


Metropolitan Dist. Comm. of Massachusetts 


Newton Street Pumping Station 


(COMPLETED IN 1954) 


This handsome pumping station (installed capacity 
15.2 MGD) serves the Town of Brookline and certain 
sections of the City of Boston. To insure the station's func- 
tional efficiency, all plant operations are directed from a 
central point in the pump room. Here flows, pressures, 
pump speeds, and tank levels are monitored from this 
Builders control panel. 

The flow to Brookline and the total station discharge 
flow are metered by improved Builders Venturi Meters 
with wide range Type M Totalizer-Indicator-Recorders. 
Both suction pressure and discharge pressure are recorded 


on Builders Flo-Watch Instruments. A design-feature of 


Es SEE AREA SF © RET Oe 
ee 


in MIM cs asic rte lil . 
the panel mounted instruments. A separate room behind 
the control panel makes it possible to reach the mechan- 
isms without disturbing the panel itself. 

This station was designed and construction was super- 
vised by Coffin and Richardson, Inc. under the direction of 
Harold J. Toole, Director of the Water Division and Chief 
Water Supply Engineer of the Metropolitan District Com- 
mission of Massachusetts. 

For complete details on Builders-Providence equipment 
installed in the Newton Street Pumping Station, write to 
Rhode Island. 


Builders-Providence, Inc., Providence 1, 


BUILDERS-PROVIDENCE 


DIVISION -|- 


BYILOERS |tRON 


INDUSTRIES, 


FOUNDRY O®PROPORTIONEE RS, 


INC. METERS 


INC. ©OMEGA MACHINE CO, Qp\recoers 
Se CONTROLS 





The Asiatic elephant is found in shady, 
wooded districts of Southeastern Asia. 
Huge animals that weigh up to 

8,000 pounds and have a life span of 
about 60 years, they are easily 
domesticated. Many of them are used to 
perform useful labors of lifting and pulling. 
Ordinarily gentle, they become highly 
dangerous when enraged or frightened. 


In good condition after 100 years of 
service, this cast iron water distribution 


main is one of several still functioning 
in New York City. 


1 


4s 
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they in common... 


THE ELEPHANT 


AND CAST IRON PIPE... STRENGTH! 


Great strength has made the elephant one of Man’s most useful animals. 


And Cast lron’s strength . . . 


make it the world’s most dependable pipe . . 


shock strength, beam strength, compressive strength, 


. servant of centuries. 


Listed below are some of 


the many water utilities still using cast iron pipe that was installed a century 


or more ago. 


DEPARTMENT OF WATER AND WATER 
SUPPLY, City of Albany, New York 

ALEXANDRIA WATER COMPANY 
Alexondria, Virginia 

BUREAU OF WATER, DEPT. OF PUBLIC 
WORKS, Baltimore, Maryland 

PUBLIC WC2KS DEPT. WATER DIVISION 
Boston, Massachusetts 

DEPARTMENT OF PUBLIC WORKS 
DIVISION OF WATER, Buffalo, N.Y 

WATER WORKS DEPARTMENT 
Chicago 

COLUMBIA WATER COMPANY 
Columbio, Pennsylvania 

BOARD OF WATER COMMISSIONERS 
Detroit, Michigan 

CITY OF FREDERICK WATER DEPT 
Frederick, Maryland 

PUBLIC SERVICE COMMISSION 
City of Halifax, N.S, Public Water Supply 

WATER BUREAU OF THE METROPOLITAN 
DISTRICT, Hortford, Connecticut 

MUNICIPAL WATER WORKS 


Huntsville, Alabome 


BUREAU OF WATER 
Lancaster, Pennsylvania 

CITY OF LYNCHBURG WATER 
DEPARTMENT, Lynchburg, Virginia 

MOBILE WATER WORKS COMPANY 
Mobile, Alabama 

QUEBEC HYDRO-ELECTRIC COMMISSION 
Montreal, Quebec 

PUBLIC WORKS DEPT. WATER-WORKS & 
SEWERAGE DIV... Montreal, Quebec 

PENNICHUCK WATER WORKS 
Nashue, N.H 

WATERWORKS DEPARTMENT 
City of Nashville, Tennessee 

DEPT. OF WATER, GAS & ELECTRICITY 
New York, New York 

DEPT OF PUBLIC WORKS, BUREAU OF 
ee Me ul ad al 

BUREAU OF WATER, DEPT. OF PUBLIC 
WORKS, Pittsburgh, Pennsylvania 

POTTSVILLE WATER COMPANY 
Pottsville, Pennsylvania 

BUREAU OF WATER 
Reading, Pennsylvania 

DEPT OF PUBLIC UTILITIES (WATER 
Richmond, Virginia 


DIVISION OF WATER & SEWERS 
Sacramento, California 
WATER & SEWERAGE DEPARTMENT 
City of Saint John, N.B 
DEPT. OF PUBLIC UTILITIES 
WATER DIVISION, St. Lowis, Missouri 
WATER DIVISION, DEPT. OF 
ENGINEERING, Syracuse, New York 
DEPT. OF PUBLIC WORKS 
Troy, New York 
CITY OF UTICA, BOARD OF WATER 
SUPPLY, Utica, New York 
CITY OF WHEELING WATER DEPT 
Pe ee A 
WILMINGTON WATER DEPT 
Wilmington, Delaware 
WATER DEPARTMENT 
City of Winchester, Virginio 
WATER DEPARTMENT 
City of Winston-Salem, North Carolina 
YORK WATER COMPANY 
York, Pennsylvania 
WATER DEPARTMENT 
City of Zanesville, Ohio 


TO DAY. @ @ modernized cast iron pipe, centrifugally cast, 


is even tougher, stronger, more uniform. Where needed and specified, it is centrifugally 


lined with cement mortar to assure sustained carrying capacity throughout 
- © . 


its long years of service. 
CAST IRON PIPE’S 
IN ITS FIELD. 


S PROVED RECORD OF DEPENDABILITY IS UNIQUE 


Cast lron Pipe Research Association, Thos. F. Wolfe. Managing Director. 


122 So. Michigan Avenue, Chicago 3. 


M7 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast tron Pipe Research Associatior 


=p ‘ te cos FOR MODERN WATER WORKS OPERATION 
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Where natural elevations 


are available, choose 


PITTSBURGH 
‘DES MOINES 


Sree/ Keservoirs and 
Standpipes 


for maximum economy 
in better water supply 


FAIRFAX, VIRGINIA. Steel staondpipe, 900,000 gallons 
capacity. Diemeter 48 f., head range 67 ft. 


UBERTY, NEW YORK. Stee! reservoir, 300,000 
golions capecity. Diameter 42 ft., height 29 ft. 


in, 


The strength, endurance and low cost of Pittsburgh- 
Des Moines All-Steel Reservoirs and Standpipes meet 
every requirement of service and economy wherever 
terrain is advantageous. A wide range of standard and 
special designs is available, fabricated and erected 
with skill and experience. Let us quote on your pro- 


jected needs. 


PITTSBURGH-DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
Sales Offices at 
PITTSBURGH eville Island tS MOINE 
NEWARK ‘ tria ffre Bide DALLA‘ 
CHICAGO rst strona ok Bid SEATTLE 
LOS ANGELE is 6399 we Bivd SANTA CLARA CAI 





When Pressure Drops 
in the Mai 








wth of both population and 
industry Aas ause of critical water distribu- 
tion problems I tically every community. 
Weinthan Centrifugal Pumps have been chosen by 
many civic water divisions for service at booster 
| station points in their distribution systems, to provide 
efficient, dependable pumping under widely varying 
heads and discharge requirements. Developed by 
experienced pump engineers, Weinman Pumps are 
available for high, medium and iow head require- 
ents, with single or dual-drive; and for extremely 
igh head conditions, mounted in series to deliver the 
quivalent of two-stage equipment. 


The rapid 


izontal Split Case Weinman Type 12 Double Suction 
ps help provide needed pressure in the new Fisher 
tation of the Columbus, Ohio, Division of Water. 


Your community can benefit from de- 
pendable Weinman Pump performance 
Modern hydraulic and mechanical de- 
sign, plus precision manufacture from 
quality materials, make them the best, 
as well as the most economical buy in 
centrifugal pumps for any purpose. 
Write, wire or phone for complete in- 
formation and illustrated brochure 
covering Weinman Pumps for your par- 
ticular requirements 


Representatives in principal cities 








THE RIGHT TOOL SAVES 
TIME AND MONEY 


LEARN ABOUT THESE SPRING LOAD MONEY-MAKERS! 
Discover the time and money saving qualities of 
Spring Load Tools. See why thousands of plumbers 
and contractors, water and sewage department offi- 
cials, public works department heads and others 
specify “Spring Load.”’ There is a dealer near you . . . 
ask for a demonstration 


ASBESTOS-CEMENT PIPE CUTTER 


You get easy, fast and clean 
cutting on any asbestos-cement 
pipe with this on-the-job tool 
Practical in the field, at the shop 
and on the stock pile. Field 
proved, this tool reduces cutting 
time 50 Light weight— easy 
no pipe spoilage 


CAST IRON PIPE CUTTER 
Cuts with equal pressure all 
around the pipe. No splits no 
breaks no spoilage. Even ap 
prentices or helpers can cut pipe 
four to ten times faster than with 
old fashioned methods. Cuts C ast 
Iron, Duriron, Vitreous Clay, 


Water Pipe, Cement Sewer Tile to use 
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SPRING LOAD TENON TOOL 


For asbestos-cement or wood 
pipe field tenons to a factory 
finish. Machines tenons any 
length up to 6". A one-man tool 

adjusts in seconds. Close-tol 
erance cuts eliminate adapters 
Light, portable, on-the-job tool 


GRAVITY GRIP VISE 
The 10 second set-up for cutting 
pipe on the job. Adjusts in sex 
onds holds short or long 
pieces, bends and fittings 
Sturdy, compact, easy to trans 
port, the Gravity Grip Vise is a 
“muat”’ in the shop and on the job 


All Spring Load Tools are unconditionally guaranteed 
against faulty workmanship or faulty materials 


Send for literature and prices on any of these tools 


SPRING LOAD 


MANUFACTURING CORPORATION 
3610 FIRST AVE. SO. SEATTLE 4, WASH. 
Li oo 
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at can you do about sewage odor complaints? 


Air inversion is often the cause of odor complaints. 


Even the most modern sewage plant often gets com- 
plaints from the public When care, cleanline ss and 
chlorination fail, and you still get sewage odor com 
plaints, what can be don 

4 group of Airkem odor counteractants ts solving this 
problem for sewage plants throughout the country 
Application is simple: the odor counteractant is dis- 
persed into the air through air-spray nozzles Molecular 
lispersion combines the counteractant with the at 


nospheric airstream to reduce odors immediately 





Airkem air-spray nozzie disperses effective odor counteractant 
into atmospheric airstream. 


When atmospheric conditions block off normal odor- 
escape routes, odors cling to the ground and often 
develop into a public relations problem. Airkem solves 
this problem because it covers every dispersion area 

A consultation with Airkem will be completely con- 
fidential and there is absolutely no obligation. Call 
your Airkem representative listed in the phone book 
or write Airkem, Inc., 241 East 44 Sereet, New York 


17, N. ¥ 











Airkem covers entire dispersion area under air inversion conditions. 
Counteracts odor immediately. 


For Industrial + Municipal - institutional « Commercial Use 
AIRKEM ODOR COUNTERACTANTS 
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1. Cost of Pipe 


The important thing about this 
cost is that it represents only one 
small part of the piping picture 
and should not establish the only 
pipe comparison guide, 


2. Cost of Installation 


This cost generally represents the 
major part of the piping invest- 
ment and includes labor, fabrica- 
tion, valves, fittings, covering, 
and overhead. 








3. Cost of Maintenance 


This is the money paid to keep 
the piping system in operation 
as long as the need for it exists. 
The amount spent depends largely 
on the quality of pipe used. 


IMPORTANT COSTS THAT SHOW WHY 


WROUGHT IRON PIPE 


PROVIDES TRUE PIPING ECONOMY 


This breakdown of piping system costs underscores 
the reasons why wrought iron pipe users enjoy 
maximum piping economy even though they pay 
more, initially. These users know that they buy an 
installed piping system, not just the pipe. And 
because the greatest cost of this installed piping 
system is in labor, valves, fittings, fabrication, 
covering, and overhead, the difference between the 
cost of the wrought iron installation and what a 
low-first-cost pipe installation would have been, 
shrinks to an insignificant amount in the cost of 
the total piping contract. 

But still more important to the plans and pocket- 
books of wrought iron pipe users is the Cost of 
Maintenance. One user put it this way. “A wrought 
iron installation is like having money in the bank.” 
He was simply expressing wrought iron’s longer 


BYERS 


service in terms of money saved in repairs, replace- 
ment, and maintenance. There’s no doubt about it 

. . when you consider the three costs, you can buy 
the best--wrought iron-—-and get a bargain at the 
same time. 


A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Boston, New York, Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, San Francisco. International 
Division: New York, N. Y. Available throughout the world 


Write for Booklet 


The booklet, True Piping 
Economy, gives detailed in- 
formation on the cost facts 
presented here, plus many 
others. You will find it a 
valuable guide in placing 
pipe selection emphasis 
where it will profit you most. 


true 
piping 
economy 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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The Neptune Meter Company has adhered to 


Design improvements in Trident water meters have 
all been made the hard way . . . the hard way 
for Neptune engineers, but the easy way for you 

the only way that gives you full protection 
against costly obsolescence. That way is to design 
all new ports so that they can be easily adapted 
to even the oldest meter in service. This is the 
Trident principle of interchangeability—a product 
of the extra efforts and added ingenuity of Nep- 


tune engineers 


this principle for over 50 years. During that time 
many improvements have been made to Trident 
meters. Yet none of these has affected the basic 
design of the meters. The oldest Trident can be 
modernized with new, improved Trident parts. Re- 
built or brand-new, Trident is still the finest meter 
you can buy. Ask your neighbor . . . or ask the 


Neptune representative next time he calls. 


NEPTUNE METER COMPANY 


19 West 50th Street © New York 20, N. Y 


NEPTUNE METERS, LTD. 




















1430 Lakeshore Road @ Toronto 14, Ontario 


Branch Offices in Principal 
American and Canadien Cities 
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RICHMOND'S Filtration Plants equipped with pneumatic chemical conveyors 


Pneumatic Conveying of Chemicals 
in Water Treatment Plants 


Design and operation of two makes of conveyors in 


four filtration plants 


NEUMATIK 
icals in water plants Is now being 
adopted to a greater extent than in 
the past. Plants built 
are being modernized by the adapta 


conveying of chem 


some time ago 
tion of modern pneumatic methods to 
existing lhe 
most new plants of large capacity now 


structures design of 
incorporates pneumatic chemical han 
dling wherever feasible 

handling has the 


Pneumatic great 
advantage of speed, flexibility, clean 


liness and a minimum of labor cost 
The cost of chemicals in bulk in car 
load lots is less than 


in bags and unloading the bulk dry 


when delivered 


chemicals is well suited to pneumati 


conveying equipmer t 








by ROY H. RITTER 

Mr. Ritter is a partner in the engineering firm of 
Whitman, Requardt and Associates of Baltimore, 
Md. This paper, presented by him before the Am. 
Society of Mechanical Engrs., has been released for 
publication in Water and Sewage Works at the 
author's request. 








competitive can be obtamed 
The dependability of the commercial 


sufficiently 


Commercially available alum, lime prices 


and copperas can be, and have for a 
long time been, handled by pneumatic ly available equipment | 
high that quite often spare equipment 


Good equipment is avail 
installed 


equipme nt 
and 


ible Equipment designed 


from several manutacturers not 
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G OF CHEMICALS IN WATEK TREATMENT PLANTS 
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DIAGRAM |—Pneumatic conveying of chemicals from car to dead storage to live storage. 


uidle one type of chemical can to a large extent, in carload lots, Cas mond, Va., had a capacity of 30 mgd 
lso be used to handle other types of | bon, being very fine and very black, and now has been enlarged to 66 mgd 
emicals that are ordinarily used in poses a real handling problem from At both of these cities, the use of 
iter plant the standpoint of plant cleanliness pneumatic conveying equipment was 
neumatic unloading equipment in Che plant at Norfolk pioneered the obviously desirable and economical 
implest form ts a counterpart of use Of pneumatic conveying tor han \n economic study, of course, would 
ery large tank-type household vac dling activated carbon in order to elim have to be made to determine the size 
cleaner, using a 40 HP motor inate the first cost and maintenance, of the plant at which pneumatic con 
dof 4 HP, and with provisions which was associated with handling veying equipment would be economi 
ntinuous unloading instead of the carbon as a slurry. After the cally feasible. The answer is probably 
nt unloading of the materi- equipment was installed, it was found somewhere between 5 mgd and 10 
Continuous unloading is that the clearance on the unloading mgd capacity, depending upon the 
means of an air lock devices had to be closer than was cus amount of chemicals used, labor cost 
r unit. This air lock ei tomary with alum and lime, in order available space, savings in cost of 
or reciprocates to release to eliminate the leakage of fine pat chemicals purchased and other con 

ind permit chemicals to ticles of carbon on the atmospheri siderations 


The Plants of Norfolk and 
Richmond, Virginia 


rew conveyors. The screw _ side of the equipment 
move the chemicals trans cach of the two filtration plants at 
witudinally to the proper Norfolk has a nominal capacity of 24 
mgd and the original plant at Rich Many rapid sand filtration water 
at Nortolk, Va., because 
iveraging 60 ppm), re 


verage dosage ot 24 pounds < € xmausT 
f i 
ed gal 


carbon per million FiLTER 





1954. About 14 carloads of RECEIVER 


iré used each year 


Handling Carbon Pneumatically reas 
ial 

neumatic equipment has been used Bj, See comeven 
t the factory to handle activated car 


whicl s about twice as fine as 
It is beheved that Norfolk its 
it ipality now handling 


| 
. I a LOCKS 
Norfolk Pioneered in SLIDE GATES; | +} LONGITUOWAL 
cow 


wit 
} Th STORAGE Bw 





| carbon pneumatically. Acti oan rs 


carbon for water treatment ts P ' 1 warer 
| 1 sold ‘rt the track A iy : sip, ee 





ind under 


roduced at : | / wose : 
, Nuchar” by the West Virginia i] \ - : | t J Venn" | » 
‘ulp and Paper Company. Their plant | S§ ee a 3 Gree 
t aa ~ 


it Covington, Va., produces most ot { 
CHEmiCAL SOLUTION 
"OSE 








the wctivated carbon made in the 











EE 


nited States. It is shipped either in 
0 pound paper bags or, where used DIAGRAM |i—Pneumatic conveying of chemicals from car to live storage. 
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PNEUMATK 


VACUUM PUMPS of 40 hp and 5 ft. diam. 


alum and ferrous sulphate—Richmond, Va. 


twent to thirt 
methods of 


plants wv built 


ears ro without modert 


handling chemicals However most 
oT the s¢ plants lend themselves to the 
such lhe 


designer is limited, by existing struc 


installation of equipment 


tures, in the arrangement of equip 


ment when modernizing existing 


plants and, therefore 


lhe 


equipment at Rr 


cannot make the 
installation of the 


hmond a and a 


ideal layout 
’ 


\ 


the 37th Street Plant in Nortolk, Va 


this problet In both of 


illustrates 


COMBINATION of pneumatic cyclone receiver and air filter 


above at Norfolk. 


CONVEYING OF 


dust filter for 


CHEMICALS IN WATER TREATMENT 


PLANTS 





LORRY of | ton capacity is pneumatically loaded from dead 


storage bins in background. 


these plants, because of architectural 


economic and space requirements, it 
was not possible to have the chemicals 
the 


In these two plants, it 


stored directly above feeders as 


live 


storage 
vas necessary also to provide dead 
storage within the buildings to receive 
the chemicals directly from the cars 
From the dead storage bins the chem 
each 


icals are moved pneumatically 


} 
(la as 


above the 
of the 


storage hoy 
Thi 
dead 


required to live 
chemical feeders 


material from 


storage to the hoppers of the chemical 
feeders has the disadvantage of extra 
although 
operator on the 


cost of qpuite 


often the 
shift can perform this task of 


equipment 

chemical 
rehan 
dling without any specific increase in 
pa roll cost 


Diagram No. 1 


ment quite often used where it ts ne 


shows the arrange 


essary to move chemicals from a cat 
to dead 


che Wik als 


torage and then rehandle the 


from dead storage to live 


toraye 





VACUUM PUMP of 100 hp to discharge 5 tons of alum or 


lime per hour over distance of 700 ft. through 6 in. pipe. 
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PNEUMATIC ¢ 


ONVEYING OF CHEMICALS IN WATER 


SCREW CONVEYORS at upper level distribute chemicals to any of the 12 bins below. 


lhe weal arrangement, of course, 1 
layout at the Moores 
ridge Plant at Norfolk, Va., and 
at the new A Plant in Bal 
In both of these plant 


trom 


indicated b the 


hburton 
timore ( 
the il unloaded box 


chem are 


cal or truch 


above 


directly into large bins 
the 
hold between one and two 


"1 
vertica 


1 hve ( 
loads of 


I chemical feeders 
bin 
material. The chemical is 
by 
and a supply of chemicals is 
at the chemical feed 


only once one pneumatu 
ail ible 


this results in lower equipment 
and handling costs 
The electrical cost of handling the 


chemicals is almost negligible, averag 
ing about 10 cents per ton of material 
he chemicals purchased 

at the or by the 


hipping and payment 


unloaded 

weighed tactory, 
tor 
Modern chemical feeding 


ha : 


that over a period of time a 


are 
railroad 
purpo ‘ 
equipment accurate weighing de 
vice “) 
chec] obtained on the total weight 


of chemicals applied to the water 


jlants have installed intermedi 
ate weighing devices between dead 
storage and the chemical feeding hop 
Liowever, this refinement does 


to te 


pers 


not appear justified 


Diagram No. 2 shows the arrange 
ment used 


all the 


above 


when it 1s feasible, to have 
vertically 
thereby 


nece 
the 


eliminati 


sary storage 
feeders 
of 


from dead storage to live storage 


chemical 


rehandling chemicals 


lhe tollow Ing desc miption will illus 
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trate the different of 
dead storage and live storage of chem 
Richmond, Nor 


arrangements 


icals as installed im 
folk and 
lable 1 summarizes the capacity of 


baltimore 


the equipment installed in these plants 


Arrangements at the 
Richmond Plant 


Che original 30 mgd Water Filtra 
Plant for Richmond, Va., 
constructed about thirty-five 

ago; and, by 1945 it 
slightly more than double its capacity 
to provide 66 mgd. In 1935, the first 
pneumatic handling equipment had 
been installed and it still continues to 
handle alum, lime and copperas ( fer- 


tion was 
years 


was decided to 


Because 
the su- 
perstructure, it to 
tinue the method of storing the chem- 
icals in dead storage and reconveying 
them, as needed from day to day, to 
fill the hoppers of the chemical feed- 
see Diagram |. Two railroad sid 
ings were available and the new equip- 
ment is designed so that material from 
either railroad dis- 
charged to any of the bins. The long- 
run of equipment at 
Richmond is 220 feet 

Because of the difficulty of handling 
lime in a slurry at water filtration 
plants, it was decided to install separ- 


rous sulphate) satisfactorily 
of architectural limitation of 


was decided con- 


ers 


siding can be 


est conveying 


ate lime unloading and storage equip- 


ment. In this manner, the lime slurry 


TREATMENT 


PLANTS 


from the chemical feeding machine 
for pH adjustment is dropped directly 
into the finished water leaving the 
plant. Pebble lime of 34 inch maxti- 
mum size is used, which is commer- 
cially available in this vicinity at a cost 
of about $15.00 per ton in carload lots 
Five tons per hour of lime are un 
loaded and the dust problem is neg 
ligible 


Richmond uses rice-grind type alum 
at a cost of about $3 per ton more than 
for granular alum. This additional 
cost is justified because of the elimi 
nation of dust, saving in labor of un- 
loading, and elimination of the ten 
dency to stick into the rotary locks and 
in the dust filter units of the conveyor 
system. This alum can be unloaded at 
a rate of five tons per hour 


During the wintertime ferrous sul- 
phate is used at this plant because it 
costs less than alum; and, with pre- 
chlorination, possesses better coagula- 
tion characteristics when the water is 
cold. Alum is consequently used only 
in the summertime. The ferrous sul- 
phate is of such a composition that it 
tends to pack and get hard at times 
The unloading rate is, therefore, only 
about one-half as fast as that of alum 
The same conveyors and units are 
used for both alum and ferrous sul- 
phate and the equipment operates sat- 
isfactorily with either chemical. The 
ferrous sulphate is stored in dead stor- 


as 


age and reconveyed periodically 





PNEUMATIC 


SPLIT DISCHARGE arrangement for distributing chemicals to 


screw conveyors filling various storage bins. 


needed to fill the hoppers in a manner 
similar to alum handling 

Each of the systems is electrically 
inter-connected so that a master start 
stop button brings the various units on 
and off in their proper sequence. Nor 
mal safety devices are installed to stop 
all equipment if any part of the system 
should jam. The equipment installed 
employs a triple lock discharge gate at 
the bottom of the receiver which dis 
charges directly to the screw convey 
ors which deliver to the storage bins 
lhe dust filter unit housing the filter 
bags is manually opened and closed at 
about two hour intervals in order to 
discharge the accumulated chemicals 
from the filter bags into the screw con 
veyors and thence to the bins 

Although the storage of all chem- 
icals as live storage above the feeders 
would have desirable at Rich 
mond the use of dead storage, and con 
veying the chemicals from time to time 
as needed, is working satisfactorily 


been 


without any excess requirements of 
labor. The same pneumatic equipment 
is used for both functions of (1) un 
loading from box cars to dead storage 
(2) the chemicals 
from dead storage to a movable lorry 
of 2000 pound capacity mounted on a 
dolly, which is used to fill the hoppers 
of the feeders by gravity 
discharge 

The vacuum HP for 
lime and 40 HP for alum due to the 
All suction piping 
Receivers are 4 


and reconveying 


chemical 


pump 1s 30 


longer suction pipe 
is 5-inch diameter 
feet 6-inch in diameter and the bag fil 
5-feet in 


ters are in a separate unit 


CONVEYING OF 


CHEMICALS IN WATER 


TREATMENT 


PLANTS 


REINFORCED bends in 6 in. conveyor tubing adds strength 


and protection against excessive wear. 


diameter. The equipment installed at 
Richmond was manufactured by the 
Dracco Corporation of Cleveland, O 

In 1954, Richmon. pneumatically 
unloaded 11 cars of alum (432 tons), 
11 cars of lime (439 tons), and 32 
cars of ferrous sulphate (1,276 tons ) 

During 1954, the price of bulk alum 
was rather high and for that reason 
less alum and more ferrous sulphate 
combined with chlorine to oxidize the 
iron was used 


Arrangements at 
Norfolk's 37th St. Plant 


rhe original 12 mgd 37th Street 
plant of Norfolk, Va., was built about 
30 years ago and was doubled in ca 
pacity during the war to 24 mgd, with 
out changing the method of handling 
chemicals 

Lime, alum and carbon were re 
ceived in bags, loaded on wooden pal 


lets and by means of motorized hand 


trucks and a service elevator were 
placed in dead storage. As needed, the 
same trucks and elevator were used to 
move the bags to the hoppers of the 
chemical feeders, several stories above 
the dead storage area. The bags were 
opened and the hoppers filled. The 
labor cost was excessive and it was 
impossible to keep the plant in any 
degree of cleanliness because of the 
dust involved. The disposal of bags 
was always a problem. It was decided 
to completely modernize the chemical 
handling at this plant at the same time 
that other modifications of pumping 
equipment, electrical supply, etc., were 


being done 


lhe water supply at Norfolk has 
very little turbidity but had an un 
usually high amount of color, averag 
ing 60 ppm. Norfolk has been using 
activated carbon in conjunction with 
alum with carbon rates as high as 50 
pounds per million gallons (6.25 ppm) 
in order to remove the color in a sat 
isfactory and economical manner 

It was not possible to design facili 
ties for live storage of chemicals above 
the chemical feeders as was done in 
the completely new chemical building 
at the Moores Bridges Plant in Nor 
folk. The design adopted consisted of 
providing nine separate storage bins, 
three for each of the chemicals, each 
bin holding about one carload of ma 
terial. These concrete bins were con 
structed at the ground level adjacent 
to the railroad siding. Trucks can also 
be unloaded at the same siding so that 
only unloading is re 
quired at this plant 

Duplicate pneumatic unloading 
One of the 


units is assigned to alum and lime 


one poimt of 


equipment was installed 


which have about the same physical 
characteristics and the other unit is 
assigned to activated carbon which is 
extremely fine in character and neces 
sitates equipment adjustment to closer 
tolerances 

The pneumatic equipment at this 
plant has the filter bags installed ver 
tically above the cyclone receiver. This 
arrangement is slightly less expensive 
than having the bag filter in a separate 
unit adjacent to the cyclone receiver 

\ 40 HP pump 15 


to each because of 


vacuum con 


nected receiver 
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CONVEYING OF CHEMICALS IN WATER 


TREATMENT 


PLANTS 


NORFOLK’S old and new Moores Bridges Plant. Here to save building an expensive track extension a conveyor line 700 ft. long 


was constructed across the old basins to th 
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e new plant's chemical building. 


\nother schematic panelboard with 
strip lights is also provided for the re 
conveying equipment so that the oper 
the 


torayge 


ator can see graphicall routing of 


the chemicals from the bin ce 
to the 


hopper above the proper feeder 


storage 
Chis 
arrangement has proven very helpful 
the that the ce 
ired chemical is placed in the proper 
The cost of the 
equipment including four receiver and 
bag two 40 HP 
two HP vacuum 


bindicator 


ired enroute one day 


in assuring operator 


mechanical 


hopper 


filter unt 


(i) 


vacuuln 
pumps pumps, 
all the 
related screw conveyors, el 
imately $50,000 


panelboards and 
cCessa’ry 


ete 
nstallation cost ts 


Was appro» 


not definitely 


ota large 


other 


known mce it Was part 


lump sum item including m 


provements 

though these chemicals are 
the additional electrical 
cost 1s not 
about one or two hours pet 


required to fill all 


leven 
handled twice 
labor 


t and excessive, 


the hoppers 
teedet 
at this plant 


the Fuller ¢ ompans 


ve the chemical 


| he t 


manufactured by 


juipment Was 


at Catasauqua l’a 


n 1054 24 cars of alum Y/U tons 


mn (610 tor ars 


tons pneumatn 


ally unloaded at Norfolk's 37th Street 
Plant 


Arrangements at Norfolk's 
Moores Bridges Plant 


In 1948, it was decided to double the 
12 mgd plant at Moores Bridges Plant 
of Norfolk, Va., and to abandon all of 
the existing facilities except the rapid 
sand filters themselves. Certain parts 
of the plant were over fifty years of 
age 
had grown from time to time and was 
loaded 
equipment located 
places throughout the plant. It 


lhe chemical handling equipment 


mostly manually feeder chem 


ical in several 
was 
impossible to keep these areas im any 
degree ot « leanline ss Lhe cle« is1on to 
build a new chemical building to serve 
a plant of 24 mgd present capacity, 
capacity of 48 
to imstall modern 
pneumatic equipment 

lhe for 
chemical building was about 700 feet 
from the nearest railroad 
oby 
decision to install two 6-inch vacuum 
this 
expensive rail- 
installed 
to the 


with a future med, 


made it feasible 


only space available the 


1 
across a lake 
mus econome al 


siding. It was an 


suction small lake 
rather 


road siding 


pipes acCTOSS 


than install an 


Facilities were 


to unload b trucks adjacent 


chemical building as well as from cars 





PNEUMATIC CONVEYING OF CHEMICALS IN WATER TREATMENT PLANTS 


TWIN CONVEYOR LINES on suspension bridge across old CHEMICAL BUILDING designed to accommodate pneumatic 


basins to new plant. conveyor system and eliminate dead storage. 


700 feet a 


wa \leans also v ro into twelve separate storage bins of on the siding, usually during — the 
vided for unloading f ! tn hottom one-half carload Capac itv each our morning and unloading Starts any 
of hopper bottom cars as well as fro bins are assigned to each of the three time during that day. The unloading 
inside of box cars chemicals alum, lime and carbon \ continues mto the following day if 


l; 
Che chemical building is a functior chemical feeder is installed under each necessary, the « 


ar being permitted to 
! 


al housing of the ideal arrangement of bin. This arrangement provides tl remain 48 hours on the siding. The 


the chemical handling equip nt. [he flexibility required at this plant where average rate ot unloading is 4 ton 


pneumatic receivers and bag filters two different waters must be proc per hour of alum or lime and about 


were placed at the top of the structure essed one-half of this amount for carbon 


where they can deposit the chemicals lhe procedure for unloading a box which weighs only about 


15 pounds 
into screw nvevors, which discharge car 1s as follows The car is spotted per cubic foot. After the 


car i ull 





DEAD STORAGE bins at Norfolk's 37th St. plant. The larger DESIRABLE strip lighted distribution panel re- 
brick superstructure houses the unloading and distribution 
equipment. The small white superstructure the re-conveying 
equipment to live storage. 


veals the chemical routing from each unloader 
unit to each screw conveyor to each of the nine 
storage bins. 
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TABLE 1 
Capacity of Equipment Installed 


Richmond 
Two 


Plants 
Nomina! Capacity of Plant 


Materials Handled Per Year Average 


f 


art 


Average Capacity 


Size of Suction Pipe 


Maximum Length of Pipe 


Maximum Vertical Lift 


New System 


HP 


No. ond Size of Vacuum Pumps 
Two @ 4 


Old Syster 


Une @ 4 HP 


Lime System 
One @ 30 HP 


mated. Plant under constructior 


Norfolk 


Moores 


Norfolk 
37th 


Street 


Baltimore 


Bridges Ashburton 


tons/t 
tons/t 


3 tons/h 


65 ft 


Dead Storage 100 HP One @ 50 HP 


Two @ 40 HP 


Reconveying 
Two @ 60 HP 








loaded, the entire system is purged for 
about ] , the 
chemical lines are clear of any mate 


minutes to assure that 
rial. No trouble has been experienced 
in handling pebble lime which has a 
of l-inch. At 
lime is delivered to this 


maximum size about 


prese nt, only 
plant in carload lots, although carbon 
and alum can be unloaded at the 
siding 

\t present, alum is delivered by 
trucks and unloaded by means of the 
wye-branch connection to the vacuum 
line outside of the chemical building. 
Hecause of the short length of suction 
line six tons an hour can be unloaded 
adjacent to the building. The alum de- 
livered comes from the alum plant in 
somewhat damp condition, and this 
causes an occasional sticking 

lhe chemicals are discharged from 
the 6-inch pipe into the large 5 foot 
diameter receiver, where the velocity 
The chemicals fall to 
at the bottom of the receiver 
they are periodically 
dropped into the screw conveyors be- 
[he air with a small amount of 
chemicals remaining passes through 
hiter bags which strain out the last 
part of chemicals. The air from the 
vacuum pumps is then discharged 
through the roof of the building. Care- 
ful adjustments are required of all of 
the im order 


carry 


1S slowed down 
the lock 
from where 


low 


equipment to prevent a 


over of chemicals and subse 


Water & Sewace Works, Avucust, 1955 


quent discoloration of the building 

Before unloading a car, the oper- 
ator starts the screw conveyors in the 
proper direction and sets the pneumat- 
ic unloading equipment to operate as 
desired. Pushbutton controls at the 
unloading point permit the operator to 
start and stop the vacuum pumps when 
needed, the discharge points having 
previously been determined and then 
checked on the strip lighted panel- 
board. Overload devices are provided 
throughout the equipment so that in 
the event of any overload on any 
equipment the vacuum pumps imme- 
diately stop and the operator at the 
unloading point out and 
clears up the trouble 

This equipment has been in opera- 
tion for the past several years and ex- 
cept for the breaking of a few shear 
pins and occasional bending of arms 
on the reciprocating discharge locks, 
the equipment is giving satisfactory 
service for the handling of lime and 
alum 

The first carbon pneumatic han- 
dling equipment furnished at Norfolk 
was installed at the Moores Bridges 
Plant and proved to have clearances 
which were too large and permitted 
carbon dust to leak through the equip- 
ment on the atmospheric side of the 
air locks. This was corrected in the 
equipment delivered by the same man- 
ufacturer to the 37th Street Plant 


searches 


IN WATER TREATMENT PLANTS 


which now handles carbon satisfactor- 
ily. At his cost the manufacturer is 
replacing the equipment at the Moores 
Bridges Plant with the type which has 
proven satisfactory at the 37th Street 
Plant 

In 1954, the Moores Bridges Plant 
used the same amount of chemicals as 
the 37th Street Plant. The lime was 
delivered in cars, the alum in 
trucks and both were unloaded pneu- 
matically. The carbon was delivered in 
bags and unloaded manually pending 
the installation of the proper carbon 
air lock on the pneumatic equipment 


box 


Arrangements at 
Baltimore’s Ashburton Plant 


The City of Baltimore owns and 
operates a liquid alum manufacturing 
plant located at the Montebello Filtra- 
tion Plant, constructed many years 
ago when it was difficult to buy alum 
commercially. The alum plant, being 
of ample capacity, liquid alum will be 
transported im trucks across town 
from the old Montebello Plant to the 
new Ashburton Filtration Plant now 
under construction. This method will 
be appreciably more economical than 
buying commercial dry alum for the 
Ashburton Plant. 

However, pebble lime will be needed 
at Ashburton and pneumatic handling 
equipment will be installed to unload 
truck delivery of pebble lime. It was 
impossible to install a railroad siding 
on the high ground where the plant is 
located. Consequently, the lime will 
be lifted about 65 feet vertically and 
deposited in steel conical bins, each 
holding about 50 tons. Because of the 
demonstrated dependability of the 
pneumatic unloading equipment and 
the large storage capacity of the four 
bins, only one unit of equipment is 
installed with a 50 HP vacuum pump 
designed to unload at a maximum rate 
of 10 tons per hour through a 6-inch 
pipe. 

In the Baltimore area, it is some- 
times impossible or excessive in cost 
to purchase lime sufficiently small to 
be handled readily in the chemical 
feeders ; therefore, a small lime crush- 
er was installed to take advantage of 
the less expensive large size lime. In 
an emergency, this pneumatic unload- 
er could be used to handle commercial 
dry alum. The character of the water 
at the Baltimore plant does not require 
carbon except at rare intervals ; there- 
fore, if necessary, bagged carbon will 
be used. 
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Fluoridation Gains Reported by ADA 


Cc } m 
otudle: 


As: 


30Cl 


4 


ntal A 
No. 2) has pub 
lished a collection of brief reports on 
fluoridation 
that 


ssociation 


Clipsheet 


thie iter 


publication 


progress ot WW 


following items are from 


Reports Confirm Safety of Fluoridation 


Additional decisive evidence of the 
safety of fluoridation of community 
water supplies was provided by two 
recently reported U.S. Public Health 
Service studies 

In the first study, death rates in 32 
fluoride cities and 32 neighboring non 
fluoride cities were checked and found 
to be virtually the same. The combined 
death rate from heart disease, cancer, 
intra-cranial lesions, nephritis and 
cirrhosis of the liver was found to be 
1010 per 100,000 persons in fluoride 
cities and 1005 in non-fluoride cities. 

The cancer rate, often alluded to 
by fluoride opponents, was actually 
lower in fluoride cities (135) than in 
non-fluoride cities (139). 

Death rates from other causes were 
( fluoride cities listed first) : heart dis- 
ease, 354 and 357; intra-cranial le- 
sions, 111 and 104; nephritis, 21.9 
and 26.7: cirrhosis of the liver, 6.6 
and 8.2. None of the differences can 
be considered significant, the report 
noted, 


Fluorides Safe for Elderly Persons 


\ study emphasizing the safety of 
fluoridated drinking water for elderly 
persons was cited at recent Congres- 
sional hearings on fluoridation 

The study was conducted in 1952 
among middle-aged and elderly in- 
mates at the Southbury Training 
School in Southbury, Conn., which 
has had fluoridated water since 1945 

Dr. Herman Yannet, medical direc- 
tor, reported that “we have seen abso- 
lutely no evidence of any deleterious 
effect on these patients.” 

The Commission on Chronic Illness 
also studied this aspect of fluorida- 
tion before endorsing the measure. 


Right to Fiuoridate Upheld by Courts 


Court decisions favorable to fluori- 
dation have now been handed down to 
nine states, the American Dental As- 
sociation reported recently. The U.S 
Supreme Court, by refusing to review 
a lower court's has 


decision, also 


favorably on the public health 


the 


acted 
measure, \ssociation said 

In one of the most recent decisions, 
the Oklahoma Supreme Court upheld 
the right of Tulsa to fluoridate and 
ruled that “the of well 
reasoned medical practice sustains th 


weight 


right of municipalities to adopt such 
and undiscriminating 
measures to improve the publi 
health.” 


\n adverse ruling in Loutsiana was 


reas ynable 


later reversed 
Brief Fluoridation Comments 


1954, 


operating m 


By November, fluoridation 
programs were 1,015 
communities with a total population 
of 20 million persons, the American 
Dental Association reported 

An overwhelming majority of the 
specialists in preventative medicine 
at U. S. and Canadian universities 
consider fluoridation a safe and bene 
ficial health procedure, it was revealed 
recently in a survey by the Health 
League of Canada 

Naples, Fla., and Assumption, IIL, 
have both resumed fluoridation after 
the procedure was stopped for some 
time by anti-fluoridation campaigns, 
the American Dental Association re 
ported recently. 

In a recent editorial, /ndustrial 
Medicine and Surgery commented 
that it is the “unvoting, small chil- 
dren” who suffer in those ‘‘recalitrant 
communities” which reject fluorida 
tion. 


Further evidence of the safety and 
effectiveness of fluoridation of public 
water supplies has been reported in 
two separate studies of The Journal 
of the American Dental Association. 

The nine-year-old fluoridation pro- 
gram in the Canadian city of Brant- 
ford, Ontario, has resulted in an over 
all reduction in dental decay of 53.7 
per cent in permanent teeth of boys 
and girls from the ages of five to 15. 

In the study, dental records for 
3,385 boys and girls who have been 
drinking fluoridated water in Brant- 
ford were compared with dental rec- 
ords collected on 5,164 Brantford 
children of comparable age groups 
before fluoridation was started there 
in June, 1945. 

The report indicated that the great 
est reduction was shown in the seven 
year-old age group who were found 


and reports on fluoridation by the American Dental 


1tion indicate the effectiveness of the practice 


to have /1 | per cent less dental decay 


than children the same before the 


started 


program 


Study of Bone Structure 


Lhe fluoridated 
the 


based on 


effect ot 
water upon structures 
subject of the other report 
Public Health Service study 
children in Amarillo and 
and Cumberland, 


possible 
hone was 
a recent 
of 2,050 
Lubbo« k, 
Md 


lexas, 


In Amarillo, local water supplies 
contain from 3.5 to 4.5 parts per mil 
lion of fluorides while those in Lub 
bock range 
fluorides per million parts of water 
Cumberland water supplies contain 
the recommended ratio of one part of 
fluorides per million parts of water. 

In the study, radiographs 
taken of the right hand and wrist of 
2,050 children between the ages of 
seven and 14 in the three towns, 
Studies of the x-ray negatives showed 
no evidence of any adverse effect on 
the bone structure as a result of the 
consumption of fluoridated water, it 


as high as six parts of 


were 


was reported 





J. D. Caldwell Director 
of Program in Ecuador 


James D, Caldwell, a Public Health 
Service reserve officer who has been 
Chief of Field Party, Institute of 
Inter-American Affairs, in the Do 
minican Republic, Venezuela, and 
Haiti during the past eight years, has 
been transferred to Ecuador. 

Mr. Caldwell obtained his BS in 
Civil Engineering at Alabama Poly 
technic Institute, and his MS in Sani 
tary Engineering from Harvard Uni 
versity. He did sanitary engineering 
work for the States of Alabama and 
Tennessee, and later as a Lt. Colonel 
for the Army during World War II, 
before joining the Institute of Inter 
American Affairs. 

As Chief of the Health Field Party 
in Ecuador, he will also serve as Di 
rector of the cooperative health and 
sanitation program within the Minis 
try of Health of Ecuador, Mr. Cald 
well will be responsible for activities 
in public water-supply design, con 
struction, and temporary operation 
and for consultation service in sani 
tary engineering to the Ministry of 


Health 
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1955 AWWA Chicago Conference 


I—75th Annual Meeting Breaks All Records 
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Association Officers—1955-56 


Outgoing President Incoming President 
Dale L. Maffitt Frank C 
( Mgr Vice 
Water Works iI 
Moines, |! 


Amsbary 
Pres. and Secy 
Wat. Serv. C 


Champaign, | 


en" 


wa 


2063, which included 527 ladies 


Ihe 


reveals 


breakdown of the 
the 


ma ational 


registration 


following division into 


classifications 
Water Works 

Er jineers 
( nsuitir 9 and Health Ds pt 


Managers, Operators 


etc 


Enginee rs 
Local Authority Representatives 
Educational and Students 
Manutacturers’ Repre sentatives 


DISPLAY showing major steps in Chicago water system improvement program forms 
fitting backdrop as Under Secretary of Interior Clarence A. Davis is welcomed to 
AWWA Chicago meeting by Mayor R. |. Daley. 
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Treasurer 
W. W. Brush 
Editor 
Wat. Wks. Engr 
New York City 


Vice-President 
Paul Weir 
Gen. Mgr 

Water Work 

Atlanta, Ga 


Ladies 
Unlisted 
lotal 2587 
Here, again, the much greater num 
ber of active members concerned with 
water works administration and op- 
eration is apparent 


Exhibits 
New 
by the Water and Sewage Manufac 
\ssociation in its participation 
in the \ total 93 
hibitors occupied 167 booths, 
pared to the old record of 90 and 150 
established at the Seattle meeting 
With man the 
plays overflowed from the main ex 
hibit hall to fill another 
I°xhibits were held beginning Sunday 
until the 
on 
at 


records also were established 


turers’ 


meeting ot ex 


com 


exhibitors dis 


“> 
room nearby 


noon and continuing daily 
of the technical 
Thursday afternoon \ttendance 
the exhibits was excellent 


close Ssesspons 


As usual, the Manufacturers’ Asso 
ciation played host to the exhibit vis- 
tree cokes.”’ An 
other in this 
activity, with 4693 individual servings 


itors, dispensing 


new record was set 


It is a matter of con- 
to 


being consumed 
whether this 


recture, however, as 
record can 


of the 
which 


be charged to the popu 

age or to the 
vas exceptionally fine 
or to the 


bever 


larity 
weather 
during the entire meeting 
Miss Ar contestant 
did the serving. It is reported that one 


had | la 


future erica who 


man alone every day! 





Technical Sessions 
As at Seattle, no 

held Friday morning. Be 

tween 9:30 Monday and 5:00 


however, there were 


technical sessions 
were on 
AM on 
lhursda 
16 sessions dey to 


PM on 
technical pa 
the 


Resources, 


Water 


pers, plus busin sessions of 
Water Purit W ater 
Water Dis bution, and 
Works Management Divisions 
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Puritied 
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Two of the Honorary Memberships 
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Ann Arbo f 
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tiful Walliford the Conrad 
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planned exclusively for the ladies was 
a card party and “mixer” on Monday 
afternoon. Throughout the entire 
meeting a “Ladies’ Rendezvous” pro- 
vided a place to meet and become 
all the outside activities 
available to the Windy 
City. Another card party on Wednes- 
day afternoon with a 
Tea and Fashion at the Mar- 
shall Field Department Store. On 
lhursday a sightseeing tour of Chi- 
cago and environs featured luncheon 
at the world famous Edgewater Beach 
Hotel. At other times the ladies were 
free to shop or do as they pleased, 
although the full schedule of social 
functions left no open evenings 
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of Governors was held during the 
meeting, with National Water Main 
Cleaning Company and Engineering 
News-Record, both of New York 
City, being re-elected. Newly elected 
} Clow 


Power = 


Board members are James B 
Mueller Com 
and Neptune 
York City 

the Board to 


Sons, Chicago; 
Decatur, 11] 
New 


' ' 
elected by 


and 

pany, 

Meter Compan 
( theers 














1955 AWWA CHICAGO CONPERENCI 








New Directors 
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E. C. Meredith 
Asst. Dir. Eng 
State Health Dept 
Richmond, Va 


Missouri 
H.O Hartung 
Prod. Supt 
St. Louis Co. Wat. Co 
St. Louis, Mo 


serve for the year beginning January, 
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President: J. A. Frank, National 
Water Main Cleaning Co 
Vice President: Harry E. Schlenz, 
Pacific Flush Tank Co 
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WATER AND SEWAGE Works, for his 
valuable service as Director, Vice 
President of the Association, and par 
ticularly for his contributions to the 
advancement of chlorination. 
Herpert B. Foore, Retired Di 
rector, Division of Environmental 
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Health, for his services as Director 
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Vice-Chairman; (. H. Barksdale, 
District Engineer, | S. 
logical Survey, Trenton, N. J. 

Treasurer: Charles A. 

Bechert, Dir. Div. of Water Re- 

sources, Indiana Dept. of Con- 


(,€0- 


Secretar, 


servation, Indianapolis, Ind. 

Trustees: John W. Cramer, Lin- 
coln, Neb \lbert R. Davis, 
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WATER PURIFICATION DIVISION 
Chairman; H. C. Medbery, Eng. of 
Design & Water Prod., San 
Francisco Water Dept., San 
francisco, Calif 
Vice-Chairman: H. H 
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Water Is Short—but Denver 
Has Enough for Birds 

Earl L. Mosley 
the Denver water department, has re 
assured bird lovers. In spite of Den 
short i¢e, 


superintendent of 


he has an 
nounced in a press report that it’s all 
right to put a pan of water out in the 


“1 


yard for birds! Since al 


ver’s water 


irrigation 1s 
banned, he says, water for the birds 
Is a go idea 
Mr. Mosley is 
We don't hurt 
We don't want to hurt an) 


just go to save water 


quoted as 
the 


one 


stating, 
birds 
We've 


want to 








by JOHN H. MURDOCH, JR. 


Mr. Murdoch is Vice-President of American Water 
Works Co., Inc., and Vice-President and Counsel of 
American Water Works Service Co., Inc., Philadel- 
phia, Pa. He has prepared exclusively for Water & 
Sewage Works this series of articles discussing 
water works law as it applies to source of supply, 
water quality, and water distribution. 


Fourth Installment—State Control Over Water Diversion 


HI first three installments of these Notes were 

First—Riparian Rights and Public Water Supplies 
Second— Irrigation and Riparian Rights; and Third 
Pollution and Public Water Supplies 

In the first, riparian rights were detined as being 
property rights which attach to the banks of stream 
! 


or lakes and hich entitle the owner of those banks to 


have the water of the stream or lake undiminished in 
quantity and unimpaired in qualit In that section of 
the Notes, the pomnt was made that mere ownership ot 
riparian lands—that is the possession of riparian rights 
is not usuall enough to re a city or a water 

company the right to divert water for public use. This 
fourth installment is a discussion of the nature of the 
rights for such versiol 

lhe second installment contained material regarding 
Irrigation and Riparian Rights. The poimt was made 
that riparian owners have very limited rights, in all 
but the semi-arid regions, to use water for irrigation 
is a riparian right. The doctrine of appropriation for 
beneficial use as distinguished from the common 
doctrine of riparian rights was touched upon. In 
current section some recent legislative moves 
corporate some features of the beneficial use 
the west into the riparian rights states will als 
touched upon 

lhe third installment showed the application of the 
unimpaired in quality” element of the law of riparian 
rights, being devoted to Pollution and Public Water 
Sup] hes. It ce veloped the stronger position of public 
water supplies preventing pollution of sources of 
supp! compared with the position of private ripariat 


owners 


\ Vas pol ad out i rst installment, the ow! 


Of Tiparian lands has the right to make reasonable 
use of the water in a stream on which his land borders 
or which tlows through his lands. He does not own the 
vater but has merely a usufructuary right in it. He 
can make use of the water on his riparian lands, but 
except tor “reasonable” consumption he must allow the 
water to go downstream. He 1s always face to face 
with the fact that riparian owners below his land also 
have the right to have the water of the stream reach 
their lands undiminished in quantity. Thus in no true 


sense Can a riparian owner be considered as the ownet 


of the water im the stream 


Im the riparian rights states at least, ultimate owner 
ship of the water is vested in the public with the state 
is the representative of that public. The state acts as 
representative of the public and its ownership of the 
waters of the state differs essentially from the owner 
ship that it has in a piece of land held—let us say 
for use in connection with a highway department 
varage or a police barracks lhe land held for such a 
purpose ma he held and used, or it may be sold ~O 
long as lawful procedures are tollowed and the state 
receives fair remuneration for the property sold, the 
state is merely exercising its proper proprietory fun 
tions in disposing of its property 

With the waters of the state the situation is differ 
ent. As to them, it might well be said, that its ownership 
is more in the nature of the exercise of a governmental 
function. [he waters are owned for the benefit of the 
publi lt has been said that the state acts as trustee 
for all the peopl \s trustee, the state ma permit 
drafts trom its waters for the purpose of turning them 

1 more perfect use. (McCarter Hludson Count 

ter ¢ mipan 209 | _ 140 3S 
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iter supply agencies which divert water 
imyis al d lake sot a state can do so law full 
wen granted permits for su h diversion by 
ich permits can he given by the state with 
ety because the public water supply agence 
the water are putting that water to the 
public use of distributing it to the publi 

ing it merely flow awa 


in grant such permits in various ways 

ite olten give governmental bodies such 

nd towns, authority to establish water supply 

for their inhabitants and give the body right 

iid authority to take water trom rivers, streams or 


lake Water companies for the supply of water to the 


re often created under either spec ial acts ot 
lature or under general laws and are given 
ersion 

Corie state New York and Pennsylvania being 
examples, public water supply agencies must now have 
special state permission before they can exercise their 
tatutor power to divert state waters. It is believed 
that it can generally be said that, except in the states 
recognizing the appropriation for beneficial use law, 
only public water supply agencies holding some form 
of state permit may lawfully divert water from state 

stream 


uch permits are proper in principle only when the 


public waters are to be put to a public use Public water 


wencies, either publicly or privately owned, are 
required to serve the public and so the water which 
they divert from the state waters are put to a public 
In this connection it must not be forgotten that 
whenever water is diverted from a stream there is at 
least a theoretical invasion of the property rights of 
lower riparian owners because the waters of the stream 
do not reach them undiminished in quantity. Under the 
Constitution of the United States and under the con 
stitutions of the states, neither the state directly nor 
permittee of the state can take away these riparian 
rights without the payment of just compensation. Such 
a taking is made under the power of eminent domain, 
which can be exercised only for a public use 
hu hould a state attempt to permit diversion of 
public waters for private use—as an illustration, for a 
manufacturing plant, privately owned and not a public 
utilit it could not divest the rights of lower riparian 
owner! It is questionable whether the state as trustee 
for the public could lawfully grant a permit for diver 
ion of state waters for a strictly private use 
it is well to remember that one owning all the 
rights on a stream below the point of diver 
not have, by virtue of such ownership of 
rights, the right to divert water from the 
\ll that such a person has is freedom from 
ly ver riparian owners. He is not the owner 
The public, represented by the state, still 
iter and could interfere with the unauthor 


interesting case in New Jersey in which 
matters are touched upon. It appears 

ort of the case WeCarter Hudson 
Company, 70 N.J|. Equity 525; 70 N.] 

in the Court of Errors and \ppeals ; 209 
that the Hudson County Water Company 
rated as a public water supply agency. It 
ian owner on the Vassaic River and had 
riparian rights of many, if not all, the 


VneTs above vatet 
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In New Jersey much is made of the fact that the 
state is the owner of all the lands in the beds of 
streams below tide-water and the Court of Chancery 
in the McCarter case (70 N.J. Eq. 525) based its deci- 
sion largely on this fact. But the higher courts on 
appeals based their decisions on broader grounds The 
Hudson County Water Company proposed to take 
water out.of the Passaic River near Little Falls and to 
distribute it in part to the public in New Jersey, but 
proposed also to sell part for use in Staten Island, 
New York. It had no legislative permit for this deliv- 
ery of water to the New York community, but it did 
have a permit from the state to divert water from the 
Passaic for distribution within New Jersey New Jer- 
sey enacted a law forbidding interstate sale of New 
Jersey waters 

The company claimed that the law was an uncon- 
stitutional attempt to regulate interstate commerce and 
to impair the obligation of a contract. There is much 
of interest on these points in the case, but for our 
present purpose they are not important. The point 
which is of importance here is that of state control over 
water diversion. Some portions of the reports of the 
case in the three courts are worthy of quotation 

Robert H. McCarter, Attorney General v. the Hud- 
son County Water Company. Decided August 22, 1905 
Reported in 70 N.J. Equity 525 in the Court of Chan- 
cery. From the syllabus: 

“2. The state as the lowest riparian owner on tidal 

streams by virtue of its ownership of the bed thereof 
so far as the tide ebbs and flows, has the right to have 
the water of such streams reach its property undimin- 
ished in quantity subject to the use of the passing water 
by upper riparian owners in a reasonable manner for 
domestic and irrigation purposes, and holds the same 
in trust for the public, and may grant or restrict the 
appropriation thereof as long as it regards the reason- 
able rights of others over whose lands it flows before 
reaching the lands of the state. 
‘3. As the lower riparian owner the state holds the 
surplus of such flowing water as the common property 
of its citizens and has the power to prevent the assump- 
tion by others of its sovereign rights or the conversion 
of such common property which it holds in trust for 
the public the loss of which may destroy the health and 
comfort of its people.” 

(in page 528: “If the public has any common rights 
in or to the running waters of our rivers and streams 
at any point during its flow to the sea, such a right is 
manifestly held by the state in trust for the public and 
it, by virtue of its sovereign power, may grant or re- 
strict the appropriation thereof so long as it does not 
interfere with the reasonable rights of other owners of 
land over which it flows, and any unauthorised diver 
sion of such water above the point where the public 
rights appear is a wrong of which the state may justly 
complain and seek to restrain and the fact that it has 
not heretofore objected is no reason why it may not 
now protest against a further spoilation of public prop 
erty, it may lawfully permit its own citizens the benefit 
of property held in trust for them, and at the same 
time limit such permission to those who have a common 
right therein.” 

(On page 530: “The state has a duty to perform in 
that it must protect its citizens against the assumption 

individuals or corporations of any of its sovereign 

his for the conversion to private use of such com- 

n property and rights as the state is said to hold in 

ist for the public use, the loss of which may destroy 

health and comfort of its subject 
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From page 531: “Thus it appears from immemorial 
times running water as one of the elements of life, 
health and comfort has been esteemed common prop- 
erty subject to usufructuary use by the owners of land 
over which it passed, a use which by legal construction 
based upon public needs has been from time to time 
enlarged to meet the demands of civilization and to 
preserve the peace of society, but it has never been 
extended to the point of absolute ownership to the 
detriment of a lower land owner. If diverted it must 
be returned undiminished except as to the incidental 
waste made necessary by the personal private use for 
domestic and other recognized lawful purposes apper- 
taining to the land and its occupant.” 

On page 534: “My opinion is that subject to the 
lawful transient rights of riparian owners along the 
banks of running streams, the waters of which finally 
empty into a tidal stream, there is vested in the sover- 
eign power the right to insist upon the proper riparian 
uses of the waters therein in order that the common 
right to the use of the residue which is not private 
property may he preserved for the benefit of those to 
whom all common property belongs nor would the 
grant of every owner of land along the stream from 
its source to tidewater affect the right of the public 
(for which the state is but another name) for that only 
can be granted which the grantor hath which is the 
transitory usufructuary use subject to which running 
water is publict juris. * * ii 

The case was appealed from the Court of Chancery 
to the Court of Errors and Appeals. On that appeal the 
case was reported in 70 N.J. Equity 695, The opinion 
was delivered by Justice Pitney 

From page 701: “It must, we think, be sufficiently 
obvious that the government established by this state 
by and for the people thereof has complete dominion 
(subject only to constitutional limitations) over all 
things within the borders of the state including all lands 
and waters and the mode of acquiring and disposing 
of rights of property therein. The fresh water lakes, 
ponds, brooks and rivers and the waters flowing therein 
constitute an important part of the natural advantages 
of this territory upon the faith of which its population 
has multiplied in numbers and increased in material 
and moral welfare. The regulation of the use and dis 
posal of such waters therefore, if it be within the 
powers of the state, is among the most important 
objects of government. The act of legislation above 
quoted has for its avowed object the preservation of 
our fresh water lakes, ponds, rivers and streams for 
the use and benefit of citizens and inhabitants of this 
state. Aside from the immediate importance of the 
diversion in a given case the act aims to prevent at the 
outset any extraterritorial diversion that if permitted 
might give rise to a claim of vested right.” 

(On page 707: “Is the case for the appellant bettered 
by the circumstance that the East Jersey Water Com 
pany is a riparian owner upon the Passaic River? 
Since that company owns the intake at Little Falls we 
may assume that it is a riparian owner But it is not 
claimed and the case shows no ground for the claim 
that as such owner it has any property right in the 
flow of water of the river other than that such as per 
tains to any other riparian owner similarly circum 
stanced elsewhere in the state. If we assume that it 
has acquired the rights of all riparian owners from 
the intake to the tide, still, what are the nature and 
extent of those rights? In the consideration of this 
question as it bears upon the case before us, it is 
important to keep in mind that we are dealing now only 


with water as it stands or flows in lakes, ponds, rivers 
or other streams that have a natural outlet to the sea 
Such water in its natural state, so far as respects pri 
vate ownership thereof, is not personal but real prop 
erty being as much a part of the land itself as the soil 
and rocks. In this aspect it is viewed by the common 
law which holds that he who owns the soil owns all 
above it and all beneath it. But in view of the transient 
and flowing nature of water the land owner's property 
therein is not absolute but qualified. In a sense he owns 
it while it is upon his land but his ownership is limited 
to a usufructuary interest without right to divert any 
from its natural course saving for the limited uses that 
naturally of necessity appertain to a. riparian owner 
such as the supply of his domestic needs, the watering 
of his cattle, the irrigation of his helds, the supplying 
of power to his mill and the like. This right of user is 
limited to so much as shall be reasonably necessary 
and is qualified by the obligation to leave the stream 
otherwise undiminished in quantity and unimpaired in 
quality. The common law recognizes no right in a 
riparian owner as such to divert water from a stream 
in order to make merchandise of it nor any right to 
transport any portion of the water from the stream to 
a distance for the use of others 


* * * 


‘It will thus be seen that riparian owners as such 
have not any such right in or ownership of the waters 
that flow upon or pass their lands as will entitle them 
to divert a portion of the flow and convey it elsewhere 
for the use of others than riparian owners, It is indeed 
often said that a riparian owner may grant to others 
the right to a portion of the flow provided he does not 
infringe upon the rights of other riparian owners 
thereby. But in strictness no more is meant by this 
than that if such grant be made the grantor and his 
successors in title can no longer complain of such 
diversion 

On page 711 And since the exercise of all rights 
of private ownership by all riparian owners still leaves 
the stream to remain as a running stream there remains 
a residuum of common or public ownership that, under 
our system, rests in the state as a trustee for all the 
people *_*e*e 

lhe case was carried to the Supreme Court of the 
United States on error to the Court of Errors and 
Appeals of the State of New Jersey. In the Supreme 
Court of the United States the case is reported in 
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NOTES ON WATER WORKS LAW 
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the use of water for non-beneficial uses be prevented 
Water “which may be applied to any useful and bene- 
cial purpose is * * * declared to be a natural resource 
and public water of the State of Indiana and subject 
» control and/or regulation for the public wel- 
° \ riparian owner shall have the right 

use water from his streams “in the quantity neces 


ary to satisfy his needs for domesti purposes ** *” 


‘ 


\ user of surface waters “who may hereafter institute 
withdrawal of water for artificial uses * * or who 
increases any such present uses shall be subject to any 
regulations on such uses or increased uses which may 
be enacted into law by the Indiana General Assembly 
lt will be interesting to follow this law in its appli 
cation. What are “artificial” uses of water as mentioned 
in the last quotation above? Under this law is all the 
iter of the state to be governed by the beneficial use 
doctrine except as modified by riparian use tor domes 
tic purposes Does this mean that the publi waters 
be diverted for strictly private use 
New York the Water Power and Control Com 
ion has very great power over the use of the waters 
f the state. For instance, no person or corporate body 
x municipality may develop a water supply project 
thout the approval of the Board. Bodies having the 
ght of eminent domain may not exercise it in con 
with a water supply project without such ap 
oval. The Board is charged with the duty of making 
illocation of the waters of the state \ll common 
property rights are left untouched and the waters 


‘ ite are placed under board control for public 


lersey regulates all water diversions both sut 
and subterranean, except for strictly riparian rea 


use or for use on the lands on which a well is 


ocated Lhe exceptions mentioned are merely those 


oyed by property owners under the common law 

certain critical areas, irrigation and other water uses 

property owners may be regulated. The law ts strict 

and efficiently enforced and the limited water re 
ources of the state are bemg conserved and tairly 
illocated for public use by the rapidly growing popula 
bins 

Pennsylvania has a Water Acquisition Rights Act 
1939 P.L. 842. Its preamble is interesting 

Whereas, an adequate and safe supply of water for 
the public is a matter of primary concern affecting the 
life, health and comfort of the people of this Common 
wealth; and 

Whereas, The increase of the population makes it 
necessary that the available supply of water be con 
served, controlled and used equitably for the best in 
terests of all concerned; and 

Whereas, The use of water for the supply of watet 
to the public is the most essential of all public services, 
ital to life itself: and 

Whereas, The public interest requires that public 
water supplies be developed not only for present needs 
but also for developing needs for a reasonable time 
in the future from and after any original appropria 
tion or acquisition of a source of supply ; and 

Whereas, The public interest requires that sources 
of water supply appropriated or acquired but not used 
or not reasonably necessary for future needs should 
he available for appropriation or acquisition by others 
requiring such sources: * lial 

Under this act there is no provision giving the right 
of water diversion to any person or body other than 
a public water supply agency. The common law prop 
erty rights are left untouched, but procedures are set 
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up for fairly apportioning the waters of the state. A 
public water supply agency 1s forbidden to acquire new 
water diversion rights in flowing streams by any) 
method without state approval. Where an agency has 
acquired diversion rights which are beyond its needs 
or which are unused, another water supply agency may 
be given a diversion right on the source. When there 
is a conflict of interests, the act indicates that weight 
is to be given to the degree of conservation of flow 
through storage facilities 

This Pennsylvania water diversion law was before 
the Supreme Court of Pennsylvania in the case of 
Collegeville Borough Philadelphia Suburban Wate 
Company, reported in 377 Pa. 636. The following 
excerpts from the opinion are of general interest 

From page 648: *Manifestly the purpose of the Act 
is to establish a single tribunal to determine questions 
of the appropriation and diversion of water from the 
streams of the Commonwealth 

* * * * With its staff and facilities, it is best 

qualified to secure uniformity in policies and rulings 
and to adjust conflicting claims to water and water 
rights. The water of the stream * which may 
traverse several counts cannot be equitably or con 
sistently apportioned by as many courts of common 
pleas. The problem of control and distribution ts State 
wide and should be decided by one tribunal whicl 


] 
peiial 


DO jurisd n throughout the State 
; lants state that all that the Act 
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1939 does ‘is to interpose an obstacle to the exercise 
of the right of eminent domain.’ If so viewed, the 
obstacle is a most substantial one, consisting of deter 
mination by the Board not only that the appropriation 
of water and acquisition of water rights by the utility 
is necessary for its service to the public, but that such 
appropriation and acquisition may be made consistent] 
with the conservation, control and equitable distribu 
tion of the waters of the Commonwealth in the public 
interest. To perform its duties in this regard obvious! 
the Board was required to consider in the present case 
not only the particular stream involved, *** * but 
the availability of other sources of supply in order that 
the conservation, development and equitable distribu 
tion of water in the public interest should be effected 
Nothing in the Act of 1939 expressly or impliedly pre 
vents the board trom permitting the diversion of water 
from one watershed to another nor confines a watet 
company to appropriation of water within its fran 
chised territory. Clearly such limitations would largely 
negate the intent and provisions of the Act.” 

On page 652 the Commonwealth's interest is as 
parens patria to provide for the needs of its people for 
vater everywhere within its boundaries. If there is an 
doubt in this regard it is dispelled by resort to th 
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Maine Enacts New England 


effluent reaches a Compact Legislation 


On May 21, 1955, Governor Ed 
mund S. Muskie of Maine signed a 
bill authorizing the State of Maine to 
ratil the New | ngland Interstate 





Water Pollution Control ¢ ompact 
With the addition of Maine, the Com 
nussion will include all the New Eng 
land States and New York State 
completing the roster of states eligible 
lor membership 

The Compact was originally rati 
hed by Connecticut, Massachusett 


SUBMERSIBLE automatic sump pumps using new liquid level switch raise septic tank and Rhode Island in 1947, and bh 


effluent from wet well to disposal field. ‘Drawing courtesy Kenco, Inc.) 


Vermont and New Hampshire in 1951 


WATER & SEWAGE Works, AUGUST, 1955 





Civil Defense Plans for Water Supply 


Water supply personnel has a critical responsibility 
to prepare against the possibility of atomic attack 


Pp ROBABLY many water works 
men, since learning of the extent 
of destruction caused by the hydrogen 
ave said: “What good is civil 
that our target cities 
he wiped out by a single bomb, 
g only a few surviving and in 
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yvorrying 


A Limit to Destruction 


Does the H-bomb make obsolete our 
| defense planning? I think | can 
llustrate the thinking on civil ce 

quoting to you a statement 
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(,eneral lirector 


New York 
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course of modern war, 
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Civil 
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prepared to take positive action to cope 
effects of a hostile attack 


Defense 1s 
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If exposed to an atomic or hydro 
gen bomb, no matter where the people 
may be, many will be injured and will 
need our rapid assistance 

Civil Defense gives the best assur 
ince that the injured will receive this 
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powerful atomic bombs and the intro 
duction of thermonuclear devices, 
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have taken shelter. And they will be 
in need of rescue and medical atten- 
tion 

“People still will be homeless, and 
fires will have to be put out 

“Consequently, there is great need 
for an even stronger Civil Defense 
now, with the advent of thermonuclear 


weapons, than there was before.” 


Water Supply Personnel Needed 


Getting down to specihc details in 
regard to water supply, what jobs will 
there be for water supply personnel 
after a hydrogen bomb explosion ? 

lhe two 
Water Supply Section are to provide 
is much water as possible for fire 
fighting and to provide drinking water 
the civil defense 
These two 


basic missions of the 


for the wounded, 
workers and the homeless 
objectives will not be changed now 
that we have the hydrogen bomb. No 
matter how great the area of total de 
struction resulting from the hydrogen 
bomb, there will be larger peripheral 
areas of lesser damage and in this area 
there put out and 
wounded to care for. Water will be 
needed for these purposes 

Where the water supply system of 
the target city is not totally destroyed, 
valves 


will be fires to 


it will be necessary to close 
along the edge of the area of destruc- 
tion. By this action, it will be possible 
to maintain water pressure in the re 
maining distribution system, especial 
ly to provide water for fire fighting 
Where the water supply system of 
the target city is rendered totally use 
less, it then job of the 
Water Supply Section to lay above 
pipe, to pump from emer 
and to haul drinking 


becomes the 


ground 
gency sources, 
water to medical installations and wel 
fare centers by tank truck or in suit 


able containers carried on trucks 


Federal Civil Defense Administration 


Now, as to the statement: “I’m not 
in a target area and so do not have any 
water supply problems as far as civil 
defense is concerned.” | think it is 
advisable for us first to have a clear 
idea of the civil defense structure, be 
ginning at the Federal level and com 
ing down to the local civil defense or 
ganization 

The Federal Civil Defense Admin- 
istration has been charged with advis 
ing the states, furnishing some of the 
essential equipment, providing facih- 
ties for training, and coordination of 
interstate post-attack operations. It 
operates through a number of regional 
offices, each maintaining relation with 
a number of states both in pre-attack 
preparation and post-attack opera- 
tions. New York State belongs to the 
Boston region which also includes the 
New England States and New Jersey. 


At The State Level 


The New York State Civil Defense 
Commission is an executive agency 
charged by law with the responsibility 
for developing a plan for civil defense 
Under this law it is responsible for im 
plementing the requirements that 
cities and counties prepare a civil de 
fense plan and organize to carry it 
out. The executive of this body is the 
State Civil Director, who 
carries out its policies through his staff 
and the staffs of other State bureaus, 
departments, and agencies which have 
been charged with civil defense re- 
sponsibilities in addition to their nor- 
mal responsibilities. Following attack, 
the State Civil Defense Director 
would assist local civil defense organ- 
izations by sending assistance from 
other areas and carrying out the poli- 
cies of the Commission through a 


Defense 





State Control Center which is in op 
eration 24 hours a day 

The New York State Civil Defense 
Commission has charged the Director 
of the Bureau of Environmental Sant 
tation of the State Health Department 
(who is also the State Water Coordi 
nator of the Mutual Aid Plan tor 
Water Service) with the responsibil 
ity for water supply planning in civil 
defense. In this 
been appointed as Chief of the Water 
Supply Branch of the Commission's 
Engineering and Public Works Divi 
sion. During the last war the Direc 
tor organized and developed the 
Health Department's present Mutual 
Aid Plan for Water Service. The Mu 
tual Aid Plan for Water Service staff, 
particularly the regional water coordi 


connection he has 


nators and assistant regional water co 
ordinators are available to every local 
office of civil defense for advice and 
assistance in developing adequate 
water supply plans and all directors 
have been advised to take advantage 


of this valuable service 


Local Civil Defense Offices 


lhe local offices of civil defense are 
charged, by law, with the creation of 
an office of civil defense, with the de 
velopment of a plan for self-help in 
event of attack, and with the provision 
of aid to other communities. There is 
provision in the law for consolidation 
of city and county jurisdictions, but 
the initiative for this step must be 
local. At the present time there are 86 
civil defense organizations in New 
York state, and these cover every lo 
cality (57 counties and 29 cities). This 
means that every water supply opera 
tor in the state is located in an area 
which has a local civil defense organ 
ization 

Each local civil defense organiza 
tion comprises a number of services 
The Water Supply Branch is usually 
part of the Engineering and Public 
Works Service, since this relation has 
been found most advisable from the 
standpoint of economy of personnel 
and organ 


ization standpoint 


and equipment from the 


Target Areas in the State 
York 


target areas 


lwelve areas in New State 
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by the Commission and Federal Gov 
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event that their own communities are 
Cheit 
to aid other communities when so di 


bombed secondary mission is 


rected 


Function of Support Areas 


The Commission has designated 
specific civil defense jurisdiction 
around target ‘support 


: they are to prov ide automatic 


cities as 
areas” 
aid to their target cities in event of at 
tack. All areas in the State, with the 
exception of St. Lawrence, Clinton, 
Franklin and Essex Counties, are sup 
port areas to some target city. Their 
primary mission is to aid the target city 
they support; and they are 
without communication from the state 
control center, according to plans 
which they have developed in conjunc 
tion with the target area 

Certain water supply units may re 
spond as automatic aid; that is, move 
to a target area without being re 
quested, The remainder of water sup 
ply aid is stand-by aid, which is the 
water supply aid over and above the 
amount that has been set up as auto 
matic aid. If a support area has a 
total of five valve-closing crews and 
has agreed with the target area to send 
in three of these as automatic aid, the 
remaining two would be stand-by aid 
This would mean that the two would 
await orders from a control center as 
to where they should proceed. In sup 
port areas, personnel are to assemble 
at pre-selected points in their commu 
nity at a certain signal; from there 
they either can move into a target area 
automatically or can remain on call as 
stand-by aid. 


to do so 


Outside the Target Area 


Now that we have a background of 
the overall civil defense picture, | 
would like to discuss what there is to 
do in the way of civil defense plan 
ning for the water supply superin 
tendent who is not in a target area 

With the H-bomb and resulting 
wider areas of devastation, plans and 
preparations must be directed towards 
the utilization of all water supply per 
sonnel left in the target area and in 
its support area. The plans to be de 
veloped for the target area must be 
designed to utilize all 
personnel in the support area 
target areas which have been bombed 
will by 
their water supply problems 
New Y ork 


never been 


water supply 


Few 


themselves be able to handle 
The in 
terdependence of State 
communities has 
dent as in this atomic age 

Many of the 
works personnel will be casualtic 
will 


valve off the devastated area 


target area 


not be action 


available for 
pe Ts 


nel must act quickly ; it is possible to 
lose vast quantities of water from the 
thousands of service pipes that will be 
broken in those houses and buildings 
that have been leveled by the blast. To 
do this, aid from surrounding area 
will be needed quickly. 

rhe personnel must know where to 
go and what to do; it must know 
where it moves automatically. Water 
works personnel is confronted with 
emergencies frequently as part of its 
peacetime jobs, and will be able to take 
in stride the functions that will be 
thrown upon it after an atomic bomb 
ing 

In so massive an operation as is here 
contemplated, however, normal peace 
time methods are not enough. Person 
nel untrained in civil defense organ 
ization and in coordination with other 
services which are needed in civil de 
fense, will cause confusion and delay 
The Water Supply Branch cannot 
valve off an area without coordinating 
its actions with those of the Fire Sery 
ice. It must work with other branches 
of the Engineering and Public Works 
Service in matters of road clearing 
and in uncovering buried valves. It 
must work with Welfare and 
Medical Services in where 
drinking water is vitally needed 


also 


locations 


Closing Valves to Save Water 


\id from each water superintend 
ent in a support area will be needed 
primarily in the form of valve-closing 
crews. In the target areas these crew 
can assist in closing valves around the 
devastated area at the fire containment 
[hese crews must know at what 
they and they 
know when (automatically upon hear 
ing that target cits X has been bombed 
their 

hould 


four 


line 


point mobilize must 


civil de 
know 


pre 


or upon orders from 


fense director ) hey 


what equipment they need 
that 


can feport with equipment that 


thinking I valve closing 
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CIVIL DEFENSE PLANS FOR WATER SUPPLY 


water supply chemists, et 
included 

he civil defense test exercises that 
been held by the State Civil De 
tense ( the 


three ve 


nave 


for target 


ars, 
city 


OmMMission 
the 
that 
water supplies do not have adequate 
thet 


ireas, during past 


have shown most target 


personnel in peacetime organi 
zation to handle the operations which 
atomic bomb 
fact that a 


with its 


atter an 
the 


work 


are necessary 
ing. This 
community 


points to 
must sup 


port areas to obtain such personnel 


If adequate personnel are not avail 
the 


uch as water supply contractors, con 


able in support area, specialists 
sulting sanitary engineers and plumb 
the 


inization 


ers must be utilized in water 


upp! 


civil defense org 


Water Supply Resources Inventory 


cannot 
they 
their 


Because the 
andle thei 


must 


target areas 
problems alone 
the 


; water works personnel 


nave assistance ol! 
upport area 
know some 


in support areas should 


thing about what they are to do in 


Lhe 


areca 


defense 
upport inventories its 
supply and 
its personnel in civil defense organi 


civil more completely 
CA hy 
wate! 


resources orients 


zation and methods, the more lives 
will be saved in the emergency period, 
the the will 
back in production, and greater 
contribution the 
the 
and the country 

During the 1954 State 


training ¢ 


SOOT taryvet area yet 


the 
will be 


State 


area 
the 


support 
making to welfare ot 
directed civil 


detense xercist there was 
no written solution to the problem ex 
the 
the 


om 


s¢ involving a bombing in 
as had been the case 


the ( 


detense 


yet area 


past three years. Instead, 
mission is asking each civil 
the 


support area 


organization (including target 


irea and each jurisdic 
tron) to 
his 
ng services, such as the | nginecring 
and Public Works 
the Water Supply 
lhe Commission 


prepare an operating plan 


plan will include all the operat 


which 
is usually 
will furnish 
outline which 


Service of 
branch 
a part 
ach director with an 

hould follow 


acn plan In addition 
furnished, for t 


will be insmission 

water supply chief, explanatory 
material to assist him in preparing 
the Water Supply the 
plan. [he basic outline to be followed 


for the water supply part of the plan 


portion of 


covers these headings nussion, gen 


eral procedures, 


and 


organization, maps 
resources 

I wish to emphasize that the most 
the 


inven 


important parts of the plan are 


briefing of personnel and the 


torying of all water supply resources 


n 1 community lhe inventory 


should be 


should include valve-closing crews, 
water supply office personnel, water 
supply chemists, water tank trucks 
water department trucks and 
portable chlorinators, portable pumps, 
water tank trucks and water depart- 
ment trucks or can be 
used to transport valve closing crews 
and their equipment. In addition, a 
list of plumbers; water works con 
tractors: stocks of and 
available above-ground pipe such as 
aluminum pipe, should be 
included. An agreement should be 
reached with the target water 
supply chief as to how much of these 
should be up as auto 
will be 


cars, 


cars which 


chlorine; 
irrigation 
area 
set 


resources 


aid and how much 


standby aid 


mati 


Civil Defense Training Exercises 


lo provide experience, one train 


1S proposed for each 


ing exercise | 


target area and its support area. On 
one day of the training exercise, the 
target area water supply chief and the 
support area water supply chiefs will 
meet with a State Commission repre 
sentative to go over each plan and to 
point out places where improvements 
seem desirable. The purpose of these 
meetings 1s to assist in 
water supply plans, 
with them 

Chis 
part ol 
training 
cellent 


wate! 


pertecting 


not to tind fault 


proposed ses 
the 
exercise 


ion, which is 
one-half day 
afford an ex 
the support 


two and 
will 
opportunity for 
area supply chiefs and target 
area chiefs to familiarize themselves 
the plans The 
will enable them to make definite a1 
this has not 


amount of 


with others’ 


session 
rangements, if already 


been done, for the aid 
from the support area which will con 
stitute automat 
tails 


reporting for the support area units 


uid. In addition, de 


such as selecting places of 


providing maps tor them to work 


from: assigning means of utilizing 
crews which are not familiar with the 
target area; and deciding on the fun 
tion of tank trucks units, pipe laying 
pump chlo 


can be 


crews, portabl crews, 


rinator crews, etc., ironed out 

| would recommend that all civilian 
defense water supply chiefs obtain a 
copy of a pamphlet, prepared by the 
Federal Civil Defense Administration 
in Washington, D. C., entitled “Oper 
ation and Repair of Water Facilities 
in Civil Defense Emergencies.” <A 
large number of these pamphlets 
have been distributed to civil defense 
jurisdictions through this State and 
it is probable that each civil defense 
director The Bureau of 
Environmental Sanitation of the New 


York State Health 


has prepared entitled 


has a cops 
| Jepartment of 


' 
two circulars 
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Vic wed 


now being re 


by Commission and it is 


expected that will be issued 


to each civil defense director shortly 


copies 
These will also be of assistance in 


water supply planning 
PI | 


Summary 


lo summarize briefly this 


To! 
vilian defense 


1. The 


b will not change our basic civil 


vater supply preparations 


advent of the hydrogen 


hon 
detense anything, civil 


detense 


planning ; if 
will grow larger in scopé 


2. Kach water supply operator in 


he State has a civil defense respon 


sibility whether he is in a target area 


or a support area, The principal role 


ot the water supply personnel in the 


support irea is to help the wate! up 


pl personnel in the target area 


directed training 


5 | or tiie State 


exercises, every civil de fense organi 


he expected to prepare 
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Zation 
civil cle fer se plan, 
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+. [he 
Water Supply 
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total 
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CIVIL DEFENSE PLANS FOR WATER SUPPLY 


nity which can be used to assist the 
target area. The basic mission will be 
to provide as much water as possible 
for fire fighting, and for furnishing 
drinking water to the wounded, civil 
defense workers, and homeless. It is 
important in the planning that a sat 
istactory agreement be reached with 
the target area water supply chief as 
much of the 
support area are to be set up as auto 
matic aid 


5. The important water supply re 


to how resources Ot the 


sources in the support area which will 


be needed by the target area water 


supply are: valve-closing crews, tank 
tric ks, portable pumps, portable chlo 
rinators, above-ground quick-coupling 
pipe, supply 
and ite! 
tractors, 


wate! othee personnel 


engineers, W works con 
held 


water! 


men of water works 


supply 


trucks 


contractors chemists 


department and car 


be used to transport 


water! 


which can Valve 


ws and their equipment 


Conclusion 
\\ c are 


will be with us for a long time 


informed that civil detense 
Water 
departments which normally have the 
peacetime responsibility tor providing 
must prepare a 
plan as an added responsibility 
this is done, after 
blast the can assist the 


detense 
When 
a hydrogen bomb 


wate! civil 


target area 


$41 
water superintendent in accomplish 
ing the two basic missions in water 
{ ] ) much 


as possible 


lo provide as 
for hire hghting ; 
lo provide drinking water 


supply 
water 
and (2) 

\s part of the civil defense organi 
zation, water supply personnel has a 


Without 


hire 


water, 


Is not 


critical responsibility 
hire cannot be contained ;: il 
contained, thousands of trapped and 


Lhe 


many 


wounded people will perish 


must have water or 


survive 


wounded 
will not Civil defense work 
will not 


their 


ers without wate 
ible to 


rescue, road clearing, 


long be 
pertorm lunctions ol 
medical treat 
ment, and radiological detection 
(Our experience indicates that at 
there is a great deal 
of water supply talent in the State 
but, if a disaster should occur tomor 


that talent could not be 


he pre sent tink 


row utilized 


hecause it is not known to the target 


it hasn't been briefed 
hoped 
| 


area or becaust 
as to where it should go, It is 
that, as the result of this yea 


detense training exercises, 


civil 
written op 
erating plans will be prepared to in 
clude all the supply resource 


available 


wate! 


Which are and to inform 


each water works emplo ee where to 


go and what to do 
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Old Bridge Name Passes 
Because of Pollution 
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mac River 


was long ago lhe Poto 


at Cumberland is now on 
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State. Mune 
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is no blue water 


Smelling Instrument Possible 
by Odor Absorption Method 


\ method tor 
ferential qualitie 
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of absorbents to do the 


smelling” the i 
of odor hy i rela 
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orting 

classifying process, wa described 
a recent meeting of the American 


Chemical Society 
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\irke mM, 
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Until now 
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on the human sense of 
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Design of Water Clarifiers 


and Softeners 


Operating factors affecting the dependability and economy of equipment 


7 ANDS of conventional wa 

ter treatment plants which include 
units for flash mixing of chemicals 
and for flocculation followed by sedi 
mentation have been and are still be 
ing installed in municipalities through 
out the There is now, 
a strong trend towards use 


country 
however 
of so-called 
units which produce comparable qual 
ity of treated water in shorter time 
consequently, at lower installed 


high rate” solids contact 


and 


at 


Conventional processes do have a 
place in the kit of the municipal de 
sign engineer wherever conditions of 
load and operation, climate, and raw 
water quality dictate their need over 

plants. The practical ap 
to have both plant designs 
whichever de 
sign 1s suitable to 
the specific confronting 
the consulting or staff engineer 


“high rate 
proach 1s 
available, and to use 
found to be most 


conditions 
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by V. J. CALISE 


Mr. Calise is Technical Director of the Graver Water 
Conditioning Co., New York, N. Y. His paper has 
been prepared to emphasize the need for good 
engineering and intelligent selection of equip- 
met to meet specific applications of these units in 
water clarification and cold process softening. 





Historical Derivation of Modern Units 


The so-called solids contact units, 
in which cold water is continuously 
softened or clarified, were developed 
from batch treatment processes em- 
ployed in water treatment more than 
100 years ago 


Many such batch treatment proces- 
ses are employed throughout the world 
today and are subject to the same 
problems experienced many years ago 
when the transition from batch treat- 
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ment to continuous treatment started. 
These problems revolve about the fact 
that the chemical-precipitating reac- 
tions which take place at cold water 
temperatures are completed very 
slowly, even with large excesses of 
chemical reagents. It was found that 

(a) Large retention tanks are re- 
quired for treating sizable quantities 
of water, to obtain fairly complete 
chemical reaction and proper settling 
of solids; and, 

(b) Incomplete chemical reactions 
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Fig. 1—EARLY TYPES of continuous treatment units, comparative details 
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DESIGN OF WATER CLARIFIERS AND SOFTENERS 


and high turbidity are obtained—even 
with agitation and settling periods of 
four to six hours, and with large ex- 


cesses of chemicals. 


Che change from batch to continu- 
ous treatment was stimulated mainly 
by the need for equipment smaller in 
size and lower in cost. Efforts were 
made to employ well-known chemical 
and physical principles in designing 
continuously-operating cold process 
chemical precipitation units for treat- 
ing water. For example, after proper 
mixing of water and chemicals, it 
was found necessary to employ low 
upward settling velocities through 
relatively great heights in order to 
settle out precipitated solids. Also, at- 
made to increase the 


tempts were 


density and size of the precipitated 
particles so that they would settle out 


more quickly and easily. 


In Fig. 1, Sketch 1 shows an early 
European design of a continuous 
treating unit. In the United States, 
early installations employed mainly 
for softening made use of the Kenni- 
cott design (Sketches 2 and 4). In 
neither of these designs (Sketches 1 
and 2) was any attempt made to em- 
ploy the already-formed precipitated 
solids to aid in hastening the chemical 
reactions, or in forming more settle 
able precipitates 


Seeding in Chemical Reactions 


Along about the turn of the cen- 
tury, chemists were able to show com- 
mercial applications of the principle 
of contacting reagents and solutions 
with already-formed precipitates in 
speeding up chemical processes. The 
advantages found for this practice 
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Fig. 2—-EFFECT of temperature and contact time on speed of reaction 


applied mainly to reactions taking 
place at colder temperatures. 


Water treatment chemists found 
similar benefits to result by using this 
priaciple in water treatment reactions. 
lt was found, for example, that the 
addition of already-formed solid pre- 
cipitates presented such a tremendous 
surface area in the mixture of water 
and chemicals that the newly-formed 
precipitates formed more quickly, with 
less chemical reagent. In 
addition, the precipitates formed on 
the surfaces of the already-formed 
particles result in heavier, more 
easily settleable particles. The eftect 


of seeding is shown in Fig. 2 (Ref 1), 


excess of 


where rate of softening is appreciably 


WW) (OOO IER 


SPRAY hive eA TeR 














CONVENTIONAL TYPE UNITS 


wasn waren 


Mewes 
OSC ATG 























GAAVER Tire S wits 


affected by contact with accumulated 
precipitates or “seed” as well as tem 
perature.’ 


As far as is known, the first com 
mercial application of this principle 
in water treatment was the Duclerc 
unit (lst design) shown in Sketch 3 
(Fig. 1), about 1900. In this unit in 
coming water and chemicals were 
contacted with a bed of heavy solid 
precipitates ; then the unit allowed to 
settle out any particles of turbidity 
not removed by precipitation. This 
unit was subject to some channeling 
of water and chemicals and also to 
improper mixing, so that the Duclere 
unit (2nd design) Sketches 5 and 6 
(Fig. 2) were developed to provide 
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Fig. 3——DESIGN variations of hot process softeners. Principle of contact sludge bed used in Graver units. 
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WATER CLARIFIERS 


/\" 


\F 
Fa 


At Equilibrium 
F Fy 


ac | 2eUels 
| AS 


RELATION between particle size and settling area 


bye calculated tron Stoke 
folk 
V = 73.9D°(S, »)/Z 


here 


elocity of fall n 
| 


ond 


leet per se 


diameter in inches of parti Ie 
density of particle in pounds 
per cubic toot 
density of fluid in pounds per 
cubic root 
Z viscosity in centipoise 
Hiowever, in units of the 
day general design, the solid particles 


present 
must be from 
the treated up 
ward velocity and upward force com 
understand 


settled out downwardly 


water which has an 


ponent. In order to clearly 
the mmportance ot cle signing the cold 
softener, clarifier or hot proc 
for settling 
zone area, for greatest depth of wate 


process 
r sottenet maximum 
zone and 
obtaining 
tem 


sludge 
point, 


between separation 
and for 
maximum and 
perature, let us analyze the problem 
\Ve must establish the various factors 
vhich come into play when a solid 
particle of a given size and density is 


collec tion 


water reaction 


upported at a given plane in a clari 
her, cold or hot process sottener, by 
irtue of an upward force created by 
upward water velocity and displace 
ment 

\s shown in Fig. 4, at equilibrium 
the solid particle is stationary at a 
given upward flow rate and therefore, 
the downward and upward forces act 
ing upon it are equal. The downward 
is equal to the weight of the 
less the weight of the water 


lorce 
particle 
it displaces and can be expressed as 
follows 

l) Fy 
vhe re 

{ the volume of the particle 

. the density of the particle 

Sy the density of the water 


AND SOFTENERS 


The upward force is equal to the 
difference in fluid pressures between 
the upper and lower side of the par- 
ticle multiplied by the cross sectional 
area on which the pressures are ex- 
erted, as follows 

2) hy (Pp Py) A, 

\" he re 
fluid pressure on lower side 
of particle (in weight units) 
fluid pressure on upper side 
of particle (in weight units) 
cross sectional area of par- 
ticle 

\t equilibrium, when the solid par- 
ticle is stationary, these two forces 
are equal 

(3) Fp hy 

(4) U,(S, Sw) 

Converting to difference in 
1f water flowing, we obtain 

(5) h (Pp Pr)/S~. 

U, (Op Sw ) Ay h 

Equation the net 
pressure drop across the particle and, 
neglecting friction, is seen to depend 
only on the particle dimensions and 
the densities of particle and fluid 

For flow of other fluid 
past the aperture surrounding a solid 
particle, in a medium of solid particles 
suspended at a given plane in water, 


Py )Ap 


head 


(Pp 


(5 represents 


water or 


we can say that 
(6) \ ( 
where 
\ velocity of water, feet per sec 
ond 
acceleration of gravit\ 
head of water in feet 
coefficient of flow friction de- 
pending mainly upon viscosity 


(2g¢h) 


of the water and smoothness 
and area of the surface of the 
solid parti les. The greater the 
viscosity, the lower ts ¢ 
+ 2" ()/Ag 
where 
W) volumetric 
cubic feet per second 
average area around the edge 
of the particle through which 
the water flows upwardl) 


rate of flow in 


Ly combining equations (5), (6) 


and (7), we obtain 
(2¢h) 
4,C[2eU,(S 
-_ 


Flow Rate to Suspend Solids 


Equation (9) is the basic equation 
defining the relationship between the 
flow that will suspend a solid particle 
at a given plane and the properties of 
the particle and the water flowing 
past the particle. This equation clearly 
shows the following 

a) The bigger the aperture. or 
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RAPID MIXING AND RECIRCULAT 
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Fig. S—FLOW PATTERN of Graver Reactivator is illustrated in this sectional view of a cold process softener and clarifier 


area of water flow vides the theoretical confirmation of (d) 
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principle of 
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Since all types of upward flow 
units have relatively large concentra 
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space, the 
fluid 
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height of a column through 
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these solid partic les 
which 


area between the 


pressure 
In effect, 
column in which 


loss 
are suspended 
there is an increase 


olid 


parti les at planes in the lower re gions 


, 
irticie 


hea 1eT 
the 


where the coarser 1% 
articles 


the 


are found) and 


a higher leve 


lighter 1 


, 
(In planes at in 


This formula merel 
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the practical application in clarifer, 
cold and hot process design, of a high 
column of clear water above the op 
timum solids-from-liquid 
point and up to the effluent collector 
Consequently, the design of a clarifier 
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sludge separation area and 
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of the surface of th 
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The greater the difference in 
density between the particle and the 
water (1.¢., Sp Sw ) the greater 1s 
the upward water flow which can be 
permitted to suspend the particle at a 
plane. This is a square root function 
Precipitates of CaCOs and Mg(OH ), 
than most floc 
found in sim 
This 
resulted in the development of coagu 
lants coagulant to 
gether with optimum pH coagulation 
flo 


imple coagula 


generally are heavy 1eT 
turbidity 


ple clarification problems 


combinations 
has 
and 


aids which, 


conditions, produce mixtures of 


maximum density in 
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DESIGN OF WATER CLARIFIERS 


Fig. 6—CONVENTIONAL rectangular clarifiers and Reactivator at West Coast Utility. 
Uptiow unit has capacity of one rectangular unit. 


Design of Solids Contact Units 


where 
the 


clarification 
formed, 


Particularly in 


lighter precipitates are 


effect of proper contact of solids with 


water and chemicals is especially ap 
parent the application of the 
principle of intimate contact of large 
volumes of solids with raw water and 


loday, 


chemicals to accelerate chemical reac 
tions and settling of solids is an ac 
cepted fact by all manufacturers of 
water treatment equipment 

lhe difference 
various cold process unit designs re 


points of between 
volve mainly about: 

(a) The concentration of 
and therefore the surface 
brought in contact with the intimate 
of raw water and chemicals 
as indicated in Figure 2 

(b) The flexibility in control as 
well as time of contact between solids, 


solids, 


area, 


muxture 


raw water and chemicals 
Che internal design of the clar 
ifying unit, providing for the separa 
tion of solids from treated water at 
the highest possible settling rate 

(d) The internal design of clari 
fer, providing for maximum height or 
depth of water between the sludge 
separation point and the clear water 
collector 


(Cc) 


Che arrangement provided for 
accumulating the solid precipitates 
and removing them easily and con 


tinuously 

(f) Provision for optimum multi 
ple clear water collection area to pre- 
serve uniform cross sectional upward 
flow lines 
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rhe fundamental design of one of 
the several types uf units now avail- 
able is shown in Fig. 5. Units of this 
design have been in successful service 
for many years. 

The well-established principles of 
physical chemistry and hydraulics 
which are employed in this design are : 

(1) Intimate prolonged and con- 
trolled contact of treating chemicals 
and raw water with previously formed 
precipitates or solids in order to com- 
plete the chemical reactions more 
rapidly, and to form larger and heav- 
ier, more easily settled solid particles. 
This is accomplished by employing a 
rapidly-rotating, mechanical agitator 
to recirculate 1 per cent to 5 per cent 
sludge (by weight) slurries, at rates 
of 2 to 5 times the output rate, in and 
around the uptake and flocculating 
zones in the center of the unit. Con- 





TABLE | 


Water Analyses Variation 
West Coast Utility Plant 





Row Woter Treated Woter 


PH value 
Minimum 
Average 
Maximum 


7.3 
6.8 
6.4 


7.8 
7.5 
6.9 
Turbidity, ppm 
Minimum 30 
Average 50 


Maximum 400 


3 MGD 
Chlorine 
Alum 





Flow Rate 
Dosages: 2.0 ppm 


1.75 gpg 





AND SOFTENERS 


tact with solid particles in the sludge 
is equivalent to many more times the 
contact provided in ordinary so-called 
upflow “sludge blanket” units. Vari- 
ably-controlled sludge recirculation 
provides maximum flexibility im 
adapting operation to load conditions 

(2) Proper flocculation of solids, 
water and chemicals forming large, 
easily settled precipitates. This is ob- 
tained by proper agitation in the outer 
conical flocculating zone, produced by 
the central agitator-impeller with vari- 
able speed drive. 

(3) The largest area and depth of 
water is provided between the sludge 
separation zone and the collector, so 
that the lowest upward settling rate 
is obtained, and the fine turbidity and 
solid material is removed completely 
without the possibility of carry-over. 
This can occur in clarifier designs 
where the sludge separation zone is 
close to the collector. 

(4) The largest area for settling 
out of heavy solids is provided with 
virtually the full bottom area of the 
unit available for collecting heavy 
precipitated solids. This is in contrast 
to designs employing elevated pockets 
for concentration and relying on hy- 
draulic flow to raise the solids to these 
pockets. 

(5) A positive and continuous me- 
chanical movement of settled solids to 
a central concentrating pit and then 
to waste, is provided by means of a 
separately-driven sludge scraper arm, 
rotating at slow speed. 

The bed of sludge in the settling 
zone of this solids contact unit is 
maintained very low (at least 8 to 10 
feet below the outlet collector trough ) 
by proper automatic blowoff and 
sludge scraper operation. This pro- 
vides a suitably large depth of clear 
water above the bed for settling out 
the remaining traces of turbidity in 
the treated water, and avoids any pos- 
sibility of “shocking” particles of tur- 
bidity out into the effluent due to 
rapid changes in flow. This design 
contrasts with others in which the top 
of the sludge bed or “blanket” is 
maintained only 3 to 5 feet below the 
effluent collector trough, and in which 
turbidity can easily be carried over 
into the treated effluent. 

Solids contact units of this type are 
designed for upward settling rates of 
1.25 to 2.0 gpm per sqft for clarifi- 
cation, and 1.5 to 2.5 gpm/sqft for 
cold process softening, with a mini- 
mum retention time of 60 minutes 
(as compared to 3 to 4 hours reten- 
tion in the conventional type of units ). 


Operating Results Reported 


In hundreds of installations in mu- 
nicipalities and industrial plants, un- 





der widely varying loads, water com 
position, and operating conditions, the 
type of unit illustrated in Fig. 6 has 
demonstrated its ability to produce 
uniform results guaranteed re 
gardiess of variations in flow, load, 
and generally of other wide variations 


as 


in water composition 

In a West Coast water utility instal 
lation, Fig 6, two large solids con 
tact units of this type have been in 
service for more than 8 years. These 
operate in parallel with conventional 
4-hour retention units producing wa 
ter of comparable quality (i.e., 
than 5 ppm turbidity), at equivalent 
chemical dosages. Surges in flow, up 
to 30 per cent of rated capacity within 
a few minutes, are readily absorbed 
by the solids contact units. Further 
more, on starting after weekend shut 
down, low turbidity treated water is 
obtained more quickly with the mod- 
ern solids contact units than with the 
conventional units. This is primarily 
due to the ability of the modern units 
to keep accumulated sludge in an 
condition by means of the 
sludge scraper—which continues to 
operate during shutdowns. Table | 
shows raw and treated water analysis 
for this installation. Fig. 7 shows 
another installation of this type of 
solids contact unit in an eastern mu 
nicipality, treating river water at a 
rate of 1056 gpm 


less 


active 


Surges in Unit Loading 


The ability of a sludge-contact clari- 
fier or cold-process softener to take 
surges in load, i.e., surgeability, is a 
good indication of its stability under 
varying operating conditions. 

An important factor in ability to 
withstand surge is the inherent design 
of the clarifier proper. Important de- 
sign factors are: rate selection, as re- 
lated to the specific operating condi 
tions of raw water temperatures and 
composition, climate, location of 
equipment, chemical operating costs, 
degree of operating attention, etc. The 
features of controlled sludge recircu- 
lation, and intimate sludge contact in 
a sheltered inner cone, followed by 
passage of sludge and treated water 
through a shallow sludge separation 
zone permit the type of solids contact 
unit illustrated in Fig. 5 to have a high 
surgeability factor ; i.e., yield uniform 
results even under appreciably and 
rapidly varying loads 

In a recent test at an eastern paper 
mill installation, a 4200-gpm rate 
Reactivator was surged from a 2600- 
to a 4200-gpm rate in a period of less 
than 6 minutes. Fig. 8 shows a plot of 
the pertinent data taken from log 
sheets at this plant 


Tae 


DESIGN OF WATER CLARIFIERS AND SOFTENERS 


Fig. 7—MUNICIPAL 1056 gpm Reactivator in western New York State 


Design Rates vs. Operating Rates 


It should be borne in mind, how- 
ever, that there are many applica- 
tions where upward flow conventional 
equipment of the type shown in Fig. 
9, illustrating the Graver RotoRake, 
or rectangular horizontal flow equip- 
ment, is applicable. The matter of de- 
sign rate selection is an important 
consideration in each type of equip- 
ment 

Consulting and staff engineers have 
done a remarkable job of designing 
water treatment installations for mu 
nicipalities and industry—installations 
that produce results dependably and 
economically. One of the reasons for 
this has been the availability to con- 
sulting and staff engineers of equip- 
ment and data from the various equip- 
ment suppliers, proper 
consideration for the various factors 


based on 


influencing operation. Factors such as 
temperature, raw water composition, 
flow rates (including peak, average 
and minimum flows), operating atten 
tion available, etc., have been studied 
to arrive at suitable equipment design 
capacities 

In water treatment equipment de 
sign, as in all well-engineered units, 
it is important to distinguish between 
the design capacity and the peak or 
maximum rate capability of the equip 
ment. Manufacturers of automobiles 
build cars of 200 and 250 hp, for 
125 to 175 mph speeds—and utilize 
this power in performance tests (at 
somewhat higher fuel costs )—but the 
average car is used for only a frac 
tion of this speed and horsepower 
most of the time. Similarly, in water 
treatment equipment design equip 
ment is usually capable of far more 
than design capacity, as the consult 
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Fig. 8—GRAPH illustrating relation between raw water turbidity and effluent tur- 


bidity in Reactivator at eastern paper mill 
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Fig. 9-—CROSS SECTION plan of the Graver Roto-Rake sedimentation basin 


tering into dependable and low cost 
operation of all equipment for the 
specific conditions encountered. Care 
ful selection of equipment for the clar- 
ification and cold process softening 
of water supplies requires fully as 
cost Op- other 
at item of equipment available to the de- 


ibalit in ditions as well as results to be ob 
the 


conditions to be 


nmecitve rie 
Where experience and good 


indicate, a 


dependability for tained 


engineering practice so 


safe “high rate” should be employed, 


well-known sin i.e., a rate as high as is practicable to 


oftener can be achieve the goals of the plant design 


hort periods of time engineer of dependable, low much good engineering as any 


d water supply at flow eration with minimum operating 
as 8 to 12 gpm sqft tention sign engineer 


tandards employed by 
nvineers for selection of design 
of sodium zeolite softening 
init ire 


With 


+ to 6 gpm/sqit 
and cold 
also, it is important to dis 


clarifiers process 


ottenet 


tinguish between design capacity and 


pertormance capability In most mu 


nicipal and 


industrial applications of 
the 
installed cost between a 


practi abl 


ucl tet 
4 


treatment equipment 
erence 
cle signed and realis 
and a smaller 
ntly less than 3 to 5 


at nstalled cost basis 


proportioned 
Treque 

igh rate” solids 
is applied to this equip 


con 


relative one and is worthy 


10 \ctually, the upflow 
ettling area established tora 
industrial treat 


tallatior 


water 
employing a solids 
unit is dependent upon study 

factor by the consulting or 
nyineer a indicated above, and 


defined in his specification 


operating experience with 


igns and installations on 


water given the 


upplies has 
engineer and equipment designe 
establish 
tablishing 
aria area 
Witl ind, it 
desigt solids 


pecii 


ample rules to be 


follower uptiow rates 


| specifications 


is obvious that 


contact units 


plant cor 
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Solids contact units for clarification 
and cold process sottening should be 
and installed careful 
consideration of all the operating fac- 
tors involved. For cold-process soft- 
ening, design rates of 1.5 to 2.5 gpm 
sqft are recommended ; with capabil 
ities, in many cases (particularly on 
higher water sup- 
plies) of flow rates up to 2.7 gpm 
sqft. For clarification of fairly clear 
water supplies, which produce a light 
floc with the use of alum or iron salts, 
Reactivators normally are selected for 
design rates of 1.25 to 2.0 gpm/sq.ft 
many 


selected with 


warm, hardness 


These units are capable, in 
cases (particularly in treating warm, 
more turbid waters), of flow rates up 
Furthermore, all 
applications and selections are 


to 2.50 gpm/sq.ft 
such 

’ ; he - y 
made with lowest chemical operating 
mind and usually without 
counting on the “booster eftect” of 
and aids 


cellulosic 


costs im 


cdensifiers coagulant (acti 


vated silica, materials, clay, 


super -chlorination and others) to 


high rate operation In cases where 
vell-known coagulation interferences 
organic matter, syndets or other pol 
lutants are present in the raw water), 
and chemical 


special coagulation 


treatment technique must be developed 


to assure optimum performance ol 


equipment at all times 
(ood engineering practice demands 


full consideration of the factors en 


and Upflow Clarification, 


References 


1. Hartung, H. O., Practical Loading 
Capacities of Water Treatment Plants. 
(Task Force W-2 Committee Report 

2. Prager, Frank D., The Sludge Blanket 
Clarifier, Water and Sewage Works, 1950, 
Vol. 97, No. 4, p. 143-152 

3. Powell, S. T., Boiler Feedwater Puri- 
fication, McGraw-Hill, 1927 

4. Calise, V. ]., Factors in 
Softener Design and Operation 
tion, 1950 

5. Betz, 
Conditioning, 


Hot-Process 
Combus- 
Handbook of Industrial Water 
1945 Edition 

H., Conditioning of 
Precipitates, Journal 
Works Association, 


6. Spaulding, C 
Water Softening 
American Water 
1937 

7. Haywood, R. W., Jr., and Wertz, C. F., 
Experiences with Short Period Flocculation 
Annual Meeting 
Association, 1948. 


American Water Works 





Explanation 


Mr. Calise’s article, which app 
238-244 of our June 


was found to contan 


on pages 
issue a number 
of errors im the equations 
sequently being corrected anc 
m its entirety 

These errors were ! 
to ourselves or our pri 
development and typing 


tions in the author's 














Florida Water and Sewage Operators 
Win Recognition for Excellence 


RECIPIENTS and presenter of 1955 Florida water and sewage operation awards 


of certificates 
Florida’s water 


PRESEN! ATION 
of 


excellence to 
and sewage treatment plant operators 
was the highlight of the Annual Flor 
ida Water Supply and Sewage Short 
Course and Conference, held May 30 
June 4, 1955. The Conference, spon 
sored by the Florida State Board of 
Health Bureau of Sanitary Engineer 
ing, the University of Florida, the 
Florida Sewage and Industrial Wastes 
(Association, and the Florida Water 
and Sewage Works Operators Asso 
ciation, was held at the University of 
Florida, Gainesville 
\ nine-point 
vardstick takes into account the safety 
of the plant’s product, the plant rec 
ords, operator education and training, 
relations, 


program used as a 


plant housekeeping, public 
cooperation with other plants and reg 
handling of opera 
administration, 


maintenance and 


ulatory agencies 


tional emergencies, 
and the preventive 
safety 

Che 


operated sewart 


progran 
best 
treatment plant of 
any class went to the City of Orlan 
do, Robert Simon, plant superin 
tendent (seated left). In addition, the 


honor certificate for the 


Orlando water department was run 
ner-up among filtration plants serving 
more than 25,000 population. L. L 
Garrett 1s water department managet 

lhe citations were presented by 
David B. Lee (standing second left) 
of Jacksonville, Director of the state 
health Bureau of 
engineering 

In presenting the sewage treatment 


agency's sanitary 


plant awards it was noted that the 
University of Florida plant at Gaines 
ville barred from 
after winning the top prize for five 


was competition 
straight years 

The Hooker’s Point plant in 
lampa, Superintendent C. M. Cour 
son (standing second right), won top 
honors as the state's best operated 
Phe 


sludge 


primary sewage treatment plant 
award for the best activated 
sewage treatment plant went to [ort 
Lauderdale, Superintendent J. A 
Shepard 

Lake Wales, 


’ Robinson 


Superintendent Sam 
right), 
Panama City’s Millville Plant, Super 
intendent H. L. Berkstrasser (seated 
second left), tied for designation of 
best operated trickling filter plant 


(seated and 


Water Plant Awards 


Water plant awards were divided 
according to type of treatment and 
population, and were as follows 

hiltration plants under 10,000 pop 
ulation, city of Cocoa, Superin 
tendent Jerry Sellers (standing third 
from 10,000 to 25,000 popu 


Super mn 


right): 


lation, city of Bradenton, 
tendent Thomas Paul, represented b 
lames C. Harris ( standing left) ; over 
25,000 population, West Palm Beach 
Water Co., lohn G 
Simmons, represented by | I} 


becker { eated second right 


Superintendent 


under 
Vero 


Sel 


Lime-soda softening plants 
10,000 population, city of 
Beach, Superintendent John b 
lers (standing third left); from 10 
000 to 25,000 population, city of 
North Miami, superintendent D. \ 
jones: over 25,000 population, \lex 
ander Orr | plant at city of Miami 
Superintendent Russell Brehm 
{ standing right } 

No awards were made in the pri 
mary treatment plant class It wa 
noted that the Winter Park plant was 
a tive-time winner 


ineligible as 
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and various chlorine 
titute one of the most 
owerful tools endowed 
engineer, plant superin 
I he application 

has steadily increased. In 
iscoigne’ listed 50 

n the U. S. employing chlorine 

w odor control. A 1946 survey? of 
HO) sewage howed 1320 to be 


lor one purpose or an 


operator 


sewage 


jlants 


' 
I 
i¢ 


iloru 
1 hve 


( hlormation 


ing’ ¢ 


other number has grown con 


has been ac 


as an integral part of modern 


treatment practice 


Lhere j ilmost no limit to the pur 


pose uch chlorine, or its com 


mere all 


lor Ww 
available derivatives, may be 
applied for some specific use in sewage 
treatment, [he multiplicity of its uses 
itn luacle 
\p-sewer chlorination to pre 
vent disintegration of masonry 
structures 
Control of septicity and odors 
along trunk sewers and in treat 


ment plants 


? 


Improving the removal of settle 
able 
Keducing biochemical oxygen 


solids 


demand 


Increasing efficiency of filter 
heds 

6. Preventing filter ponding and 

fly control 

Controlling Imhoff tank foam- 
ng 

8. Controlling 
bulking 

%. Improving clarification 
chemical precipitation 


10. Improving sludge digestion and 


activated sludge 


with 


elutriation 


ll. Disinfecting effluent prior to 
discharge 
12. Retarding putrefaction in the re 


ceiving watercourse. 


Since chlorine is a strong oxidizing 
agent, its action is basically very sim 
ilar in all these applications lhe qual 
ity of raw sewage, type of treatment 
and desired degree of final effluent 
must be considered in 
chlorination; it should be 
planned as an integral part of the 
treatment 


purification 
effective 


Chlorination Chemistry 


Chiorine, a greenish-yellow gas, is 
of the most active elements, It is 
more active than oxygen and is there- 


one 
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fore not found free in nature. Chlorine 
a molecular weight of 71 is 
air, It can he 
liquefied at about 65°F and 250 psi 
and is commercially available as a 
99.99% pure liquid. In liquid form, 
chlorine is easily shipped and handled 
under pressure in cylinders and tanks, 
usually under a pressure of 100-150 
psi. As the gas is withdrawn from a 
container, more liquid chlorine reverts 
to its gaseous state. Chlorine will dis- 
solve in water to the extent of 9500 
ppm. at 50°F. This solubility decreases 
to 7000 ppm. at 68°F, 5000 ppm. at 
92°F and only 4500 ppm. at 104°F. 
Safety precautions are of utmost 
importance when chlorine is handled. 
To illustrate, the toxicity of this gas 
is shown in Table 1 (after Moore*). 
Other forms of chlorine and chlo 
rinated organic compounds to be dis- 
cussed later are enumerated here for 


having 
2.5 times as heavy as 


identification. 


Sodium and Calcium 
Hypochlorite NaOCl and Ca (OCI), 
Ammonia-chloramine 
compounds 
NH,Ci 
NHCI, 
NCI, 
CHCl, 
C;H,Cl, 


Monochloramine 
Dichloramine 
Nitrogen trichloride 
Chloroform 
Dichloropropane 
Orthodichlorobenzene 
(Paradichlorobenzene) C.H.Cl, 
“Chioroben” (an emulsion of chlorinated 
hydrocarbons, principally orthodichlo- 
robenzene) 
Chiorophenol 


C.H,OH Cl 


Trichloropheno! C.H.OH Cl, 

Sodium pentach!orophenate 
(“’Santobrite’’) 

DOT 


Chlordane 


C.Cl, O Na 
C,H, Cl. 
Cio H, Cle 


Some chlorinated aliphatic hydro- 
carbons and aromatic organic chlorine 
compounds may possess desirable 
characteristics, such as longer per- 
sistency in a sewer line, because they 
release chlorine more slowly. 


“Available Chlorine” 


To compare the amount of active 
chlorine, varying considerably between 
the many compounds, the phrase “per- 
centage of available chlorine” was 
chosen on the basis of the oxidizing 
power of the compound. This simply 
means the oxidizing capacity equiva- 
lency on a mol basis of chlorine. To 
illustrate, the “available chlorine” in 
Ca(OC1)2 is 99.2 per cent by weight, 
while in hypochlorous acid it is 135.4 
per cent. The equivalent mol weight 
of the compound must be compared 
with the oxidizing power of a chlorine 
mol weight, or 71. 

The term “available chlorine” there- 
fore refers to the oxidizing power of 
any substance compared to that of one 
mol of Cl, regardless of whether it 
contains chlorine or not. It now fol- 
lows that one may speak of the “‘avail- 
able chlorine” of any oxidizing agent, 
such as KMnQ,, HeQO, or Og. An 
excellent table, showing the per cent 
by weight of chlorine actually present 





Table 1 
Toxicological Effects of Chlorine 


Least detectable by odor 

Produces throat irritation 

Produces coughing 

Dangerous for 30-minute exposure 
Rapidly fatal 


ppm. by volume, in air 
about 3.5 
15 
30 
40 - 60 
1000 








ind “available” according to oxidizing 


power, was pre sente 1 by Moore 


Chlorine-Water Reaction 
\\ he nN 


rorm a adiute 


raseous chlorine dissolves 


aqueous solution 
initial product of the reaction ar 
hypechlorous acid, hydrogen and chl 


H.O <= HOC! HH 


reaction is almost 


en at low as 


tenip ratures as 
32°F. Moore® states that when the pH 
of water exceeds 3.0, and for total 
chlorine concentrations less than 1000 
ppm., no measurable quantity of Cl 
exists in the solution ; 
in the form of HOC] 


lhe hypochlorous acid dissociates 


all chlorine being 


instantaneously according to the re 


HOC] <= H 


distribution of 


versible reaction 
OC] Che 
} ypochlorous acid or 
and hypochlorite ion, OCI 
erned by the pH value of the water. It 
was established* that, at a pH 5 or 
below, practically all the free chlorine 
is present as HOCI, whereas above pH 
10 practically all of it exists as 
OCI~—. Notice that pH is of real sig 
nificance in water disinfection, since 
HOC! and OCI~ differ greatly in 
killing power, HOC! being approxi 
mately 300 times as effective as OC! 


exact 
“free chlorine 


S OV 
, IS gO 


Chloramines 


Free chlorine reacts with 
substances, especially with ammonia 
and the many complex ammonia de- 
rivatives, to produce chloramines 
Chey have properties similar to hypo- 
chlorous acid and the 
orthotolidine and starch-iodide tests 
with some success. Lut whether the 
responses by the compounds to these 
tests can be correlated with their dis- 
infecting efficiency is still difficult to 
predict. Some chloramines hardly re- 
spond to these tests but appear to be 
good bactericidal agents 

It is generally accepted that three 
chloramines are formed in the follow- 
ing manner : 


organic 


respond to 


monochloramine 

NH; + HOCI — NH.CI 4 
dichloramine 

NH.Cl + HOCI — NHCI, + H,O 
nitrogen trichloride 

NHC], + HOCI — NCl, + HzO 
Earlier work® with much higher con- 
centrations of chlorine than those 
ordinarily employed showed that 
monochloramine only is formed at a 
pH above 8.5, that mixtures of mono- 
and dichloramine are present in the 
pH 8.5 to 5.0 range, that dichloramine 
only exists between pH 5.0 to 4.4 and 
that below this pH value nitrogen tri 
chloride appears 
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SCHEME of chlorine application in treatment plants 


Fig. 1— (Top) Screening plant, no treatment 


Fig. 2——- (Center) Primary plant, partial treatment 


Fig. 3— (Bottom) Imhoff tank—trickling filter plant 


More recently, studies carried out 
at the Laboratories of Sanitary Engi 
neering at Harvard University em- 
ployed ultra-violet spectroscopy for 
differentiation between chloramines in 
solution. Table 2 presented by Moore* 
shows distribution of chloramines at 
various pH values for an average 
weight ratio of total chlorine to am 
monia-nitrogen of 5 to 1, at a tempera 
ture of 77°F. 

The disinfecting efficiency of chlo 
ramine solutions are dependent on the 
ratio of the different chloramines 
present, which is governed by the pH. 


Sewage Chlorination 


The chemistry of chlorination per 
taining to water is much simpler and 
the reactions less complex than when 
dealing with the highly variable 
medium of sewage. Although sewage 
is 99.9% water, the additional 0.1% 
or 1000 ppm., represents large 
amounts of substances that readily 
react with chlorine, 

When chlorine is added to sewage, 
the amounts of free available chlorine 
disappear quickly, and the active form 
of chlorine will be present as chlora 
mines, A major portion of the chem 


ical will have attached itself to the 
many organic compounds, including 
cell enzymes, which account for the 
large chlorine demand, The many vari 
eties of chloramine compounds 
formed, each of different disinfection 
power, present a problem of analysis, 
since both orthotolidine and starch 
iodide residuals are difficult to inter 
pret as to disinfecting quality. A resid 
ual of 0.5 ppm. after 15 minutes may 
represent different disinfecting pow 
ers in different sewages, the 
chlorine compounds tested are prob 
ably not of the same composition, This 
is one reason why specification of a 
chlorine residual after a given contact 
period is a poor measure of sterilizing 
effects, as pointed out by Eliassen et 
al® who tried to achieve correlation 
between chemical dosage and bacterio 
logical results 


since 


Typical Points of Application 


There probably are as many dif 
ferent points of chlorine application 
as there are different types of treat 
ment plants. Some of the more typical 
points used in actual operating prac 
tice are shown in Figs. 1-6, The first 
point in each diagram refers either to 


Water & Sewace Works, Avucust, 1955 





SEWAGE CHLORINATION IN REVIEW 





Table 2 


Chloramine Distribution at Various pH Vaiwes 
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Dichloramine 
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ever be used in the municipal field 
effluent chlorination usually is ap- 
plied for the specific purpose of reduc 
ing 8.().D, and reducing the bacterial 
load on the Unfortu 
most bacterial results reported 
removed 
over- 


receiving stream 
nately, 


show only the 
within the plant It 
emphasized that it is the number of 
the effluent 
determines the quality of the 
receiving stream and the per- 
centage of bacterial reduction through 
reported that a 


percentage 
cannot be 
bacteria remaming in 
which 
not 
the plant Symons!” 
residual of 0.1 ppm 
contact produced the desired 


Buffalo, N. ¥ 


15 minutes 


kill at 


after 


Dosage and Bacterial Density 
Ilias 


of a control test for the 


en et al® recognized the value 
sewage treat 
ment plant operator which would in 
dicate the relationship between a stip 
ulated bacterial density in the effluent 
and the necessary chlorine dosage. In 
dosage is 
Con 


many plants the chlorine 
fixed in proportion to the tlow 
sequently, variations in chlorine de 


mand or residual chlorine are not 
considered It that 
MUN of coliform bacteria remaining 


con 


was reported® 


i! the iftter ten minutes 


cwart 


tact with chlorine bear no direct rela 


tion to the initial dosage 

| xperin ntal evidence showed that 
MPN 
300 or 


thorough initial 
100 ml 
per cent of the 
residual of 0.55 ppm. after 10 minutes 


with 


MMA, 
alue would be 


le 50 


per 
when a 


tin 


contact was maintained. In contrast, 


when no initial mixing was provided, 


it Was necessary to maintain a 1.1 ppm 


to achieve the same results 
sewage averaged 120 ppm 
with 5 ppm 


\ stipulated MPN eriterion of 
100 ml, as frequently cited 


re sidual 
he raw 
ho.) of chlorine de 
mand 
wo) per 
by stream pollution authorities, was 
of illustration 


findings provided the clu 


used for the purpose 


hese 


three portant aspects of sewage cis 


niection Ty, ‘ vorimation 


l \ fixed chlorine dosage in ppm 


is not satisfactory when a stip 


MPN 
the effluent 


ulated of coliform ba 
teria im 


achi ve d 


must be 


Ihe rational method of con 
trolling chlorination is to main- 
tain a fixed chlorine residual in 
the sewage after a specified con- 
tact period to achieve a stipu 
lated MPN in the effluent a 
certain per cent of the time 

[here is a striking advantage 
due to initial prior to 
the contact period. [specially 
improved efficiencies are ob 


mixing 


tained with dosages in excess of 
140 cent of the chlorine 


demand 


per 


Che type of mixing whether slow 
or rapid is not important, but the low 
velocity at the beginning of chlorine 
contact chambers generally is insuf 


Disinfection results will be 


hecient 
improved by using proper mixing de 
vices to secure a thorough dispersion 
of chlorine and to permit its uniform 
action throughout the mass of sewage 
Mixing also will accomplish a marked 
saving in the cost of chlorine 

State Board of Health requirements 
range from 0.2 ppm. chlorine residual 
after 5 minutes contact, to 1.0 ppm 
after 30 minutes, The average appears 
to be 0.5 ppm. after 15 minutes. These 
regulations recognize that the chlorine 
demand of sewage must be satisfied 
before complete disinfection can be 
obtained. A large part of the demand 
is due to the organic content of sew 
age, to the presence of H,S, and the 
bacteria and slimes responsible for the 
formation of this odorous gas 

In lable 3, 
age values which will produce a resid 
ual of 0.2 ppm. after a 10-15 minute 


contact period 


Enslow' pives the aver 


\s expected, settled s« wage, ef 
fluents f trickling fi 
using the activated sludge process, and 
sand filters 
lower dosages depending upon the de 
of purifi 


trom lters, plants 


require proportionately 


gree tion secured by the 


plant 


Odor Control 


Lhe use of chlorine for od 


lor control 


second ot to disinfection 
flat grace trunh lines, 
deposits will result 


stands 
Long, sewer 
shiimes and sludge 
in sewage putretaction and give rise 
to odor nuisances and corrosion prob 
Elimination of foul odors from 


| tre works 


lems 


sewer systems an atment 


throughout the ar 1s increasingly 
difficult, With the iz 


population centers modern high 


xpansion ot 


wavs into the outlying districts, the 


acute in 


wore 


problem has become n 
recent years 

Hydrogen sul ticle odors are the 
cause of most odor complaints. These 
odors are chec ked by chlorine im 


First, as a powerful oxidizing 


two 


ways 





aye! chiorine Kl la oxidizes 
sulhdes and raises the O-R potential 
bacterial de 


and in 


iological activity and 
composition both of organ 
organic sulfur-containing compounds 
present in normal sewage is retarded 
Sporovibrio desulfuricans are respon 
sible for the biochemical reduction of 
sulfates to produce H.S. Chlorination 
by effecting a mild oxidizing condition 
in the sewage, permits it to accumulate 
a little then the 
sewage continues in an oxidized state, 
preventing the reappearance of sul 
fides for some distance downstream 
\ negative oxidation-reduction 
(O-R) potential is measured when 
H.S is produced, and indicates septic 
conditions. With sufficient chlorine 
added to sewage, a positive O-R po 
tential is established. Biological sewage 
treatment usually operates well as long 
as the potentials are on the oxidative 
or positive side. Maintenance of the 
positive potential due to fresh sewage 
conditions, cleanliness, and ventilation 


dissolved oxygen; 


in sewers, prevents the development 
of reducing types of bacteria and the 
production of H,S 


Sewer Slimes 


Secondly, chlorination prevents the 
production of HS from sewer slimes 
Pomeroy!! and Heukelekian™ clearly 
demonstrated that sulfides 
erated only by slimes on submerged 
surfaces, or in sludge deposits along 


are gen 


sewer bottoms, in free flowing sewers 

It has been found that the amount of 

sulfide production arising from the 
ag filled usually 
' 


negligible. Except under conditions of 


scwayve in sewers 1S 


extreme reduction, sulfate concentra 


tions are not expected to have much 


effect on the rate of sulfide production 


i! ewers 


Beardsley™ calls the slimes on the 


sewer surfaces “zones of rapid bio 


chemical change and regard the 


chemical transformations brought 
ibout due to a combined effort of bac 
teria, fungi, protozoa, worms, and in 
Slime deposition 1 


ects in the slime 


st favorable where the surtac« ! 
the flowing stream meets the wal 


Longitudinal velocity here is negligible 
ind the action of surface ripples fa 
vors de position ot suspended materia! 
lhe growth of reduc 


trom the stream 
sewer slimes 1s fa 
weather, 80°F 


Sewage in con 


Ing Organisms in 
j 


ored by warm being 
optimum temperature 
tact with such growths becomes 
charged with sulfides 

With the that 
sually are not produced in 
age stream but im the 


sufficient chlorine must be 


realization sulfides 


the sew 


slimes along 


7 | 
sewer’! walls 


added to carry a sterilizing concentra 
tion through the section to be treated 
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Table 3 


Required Chlorine Dosages for Disinfection 
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Fresh t 


sewage 
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Septic 
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Fresh t 


ewage 
Stale 


Septic 
Chemical Precipitation effiuent 


Trickling Filter effluent 
Normal 


Poor 


Activated Sludge effluent 
Normal 


Poor 


Intermittent Sand Filter effluent 
Normal 


Poor 


Chlorine, ppm 





Continuous dosage at such high rates 
generally is Intermuit 
tent chlorination ts the better method, 


uneconomical 


for once the slimes are killed considet 
able new ce 


velopments of active cul 


time may pass before 
microbial 


tures develop again 


Chlorine and Hydrogen Sulfide 


lhe reduction of chlorine by hydro 
sulfide by the 
following reaction 

HS Cl, — 2 HCI] + S 
This shows that 
HS destroyed, 2.2 ppm, of chlorine 


gen may be indicated 


for every ppm. of 
must theoretically react in a pure water 
solution. In the 


reducing agents that consume 


presence Ot thiany 
othe 
chlorine in sewage, a lowered efhicienc 
of sulfide destruction is expected 

the 
from 3 to 9 for 


Pomeroy™ found chlorine 


sulfide ratio to vary 


numerous septic sewage samples trom 
Los Angeles County 
Districts, Sulfides 


almost instantaneous chlorine demand 


the anitat 


exert a high and 
One sulfur atom unde rgoing complete 
sul fick 


oxidation from the to the sul 
destroys thy 


fate condition, 
cidal power of 3 chlorine atoms, the 


hac teri 


ratio ot equivalence by weight being 
one In 


concentrations ot 


almost nine to alkaline solu 


tions, low 
do not quantitatively oxidize sulfide 
to sulfates. With a pH above 8 the ra 
tio of chlorine reduced to sulfide oxi 
dized may fall as low as 5 to ] 

The 
demand of sewage to the increase in 
total sulfides is likely to be 15 to 1, or 
even 25 to 1, ulfides are gen 
erated by the action of I he 
ratio is determined for each case by 


ratio of increase in chlorine 


when 
slim 
sewage and slime 


the character of 


growth 


In practical application, from 6 to 
15 lbs. of chlorine are necessary for 
each pound of sulfide eliminated. The 
higher values are due to less efficient 
nuxing in the sewer (as compared to 
bottle tests), since a proportion of the 
chlorine is used up in side reactions 


Where sulfide 


torily carried out, sufherent chlorine to 


tests can be satisfac 
keep the sulfide concentration below 
1.0 ppm should provide effective odor 
control 

In many cases the sulfides are de 
stroyed after they formed, i 
stead of attempting to prevent thei 
Following this principle 


have 
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number of chlorinators 
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ulfide concentration up to 
Initial concentrations ol 
f HeS in the sewer at 
less than 
equivalent ot 1-2 
f Chloroben were added in the 
Further success in HS 


re reduced to 


en the 


Cwe!l 
reduction by the routine appli 
of 2 ppm. of chlorinated hydro 

i reported at Oklahoma 
en'’ found that H,S produc 
ultate cannot be 


olled by 


reduction 
mall dosages of Chloro 
but the organism responsible for 
slimes and 
desul 

Hes 


decomposition of 


breakdown im sewer 


deposit Sporowbrio 
must be removed 
the 
ilfur-containing organic compounds, 


and by 


mation by 
oteins and amino acids 
vage organisms, Suc h as the 
group, can be effectively re 
the addition of about 1 ppm 
lorobet Thus the sewage is 
na re fresh state 
nough period to permit passage 
a sewer system. Concentra 
excess of 1 ppm. do not seem 
sul 


latively lor a 


inhibition of 
cle hould be stated that any im 
effect is nullified in the pres 
ence of low O-R potentials, ( 200 to 

4300 mv), indicative of great activity 
and 


rove 


further 
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ulfate-reducing organisms 
condition 

at Ridgewood, N. |., demon 
trated ssful control of sul 
fides b sulfate. An 
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2.3 Ib 
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Hiood"® 

the 
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average 


through each house con 
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root 
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Hood'" feels that 


hydrocarbon 


tie ‘ lorinated 


compounds, capable of 
bacterial tor a 
period subsequent to their application, 


pallative rather than 


suppressing activity 
are merely 
curative measures 


Preventing Masonry Disintegration 
Closely allied with the of chlo 

rine for function 

of preventing disintegration of ma 


us¢ 
odor control is its 
deteriora 
and the 
prevention or mitigation of corrosion 


sonry and concrete sewers, 


tion of paints and coatings, 
on steel structures 

Concrete is not directly attacked by 
HS, but this gas 1s rapidly oxidized, 
first to sulfurous acid and finally into 
sulfuri The latter 
spalls porous ac id proof cements 


acid attacks con- 
crete, 
causing disintegration of the under- 
lying mortar, makes asphalt coatings 
and nuxtures 
used for jointing have not always per- 
formed satisfactorily. Generally only 
5 to 10 per cent of the equilibrium 
concentration of H.S is found in the 
sewer air indicating a rapid conversion 
of HyS to HgSO, along the exposed 
sewer walls, Moisture clinging to the 
walls and a sufficient supply of HS 
provides a suitable environment for 
Thiobacillus to ethciently catalyze the 


worthless, sulfur-silica 


formation of HgSO, 

H»S production by slimes and from 
the sewer in 
temperature, 


deposited sludges in 
with 
increasing sewage strength, decreasing 


creases increasing 
pH and decreasing velocity of sewage 
flow. It was estimated" that average 
dissolved sulfide concentrations should 
not exceed 0.1 ppm., to prolong the 
life of a almost in 
definitely from acid corrosion 
When up-sewer chlorination is prac 

ticed for control, which means 
slime and consequent sulfide control, 
the chlorine requirements will gen 
erally be from 6 to 15 ppm for each 
he necessary amount 


concrete sewer 


odot 


ppm. of sulfide 
of chlorine is less than that required 
When 
a number of concrete sewers had de- 
teriorated sulfide attack, Ken- 
nedy’ applied a concentration of 1 
ppm of Chloroben after the slimes 
were removed mechanically and with 
chlorine. Chloroben treatment 
successful when added to give maxi- 
contact time. It was estimated 
that considerable savings were effected 
by the substitution of Chloroben over 
chlorine 


to satisfy the chlorine demand 


trom 


was 


mum 


Chlorination for Grease Removal 


Che many adverse effects caused by 


grease and scum in sewage include 


blinding of screens, accumulation 


ilong walls, destruction of paint on 


steel structures, interference with Im- 
hoff tank operation, interference with 
aeration, clogging of filter beds, and 
sludge digestion problems 

Troublesome grease emulsions in 
sewage or industrial may be 
broken up by the addition of chlorine 
It was found that the amount of scum 
removed from the surface of settling 
tanks can be increased by prechlorina 
tion without increasing the frequency 
of skimming. Faber*® reported the use 
of chlorine with diffused air, a process 
called aerochlorination 

With prechlorination it is not neces 
sary to chlorinate to a residual, A 
dosage of 2-5 ppm. of chlorine often 
is sufficient. It may be applied ahead 
of a preliminary skimming tank, set 
tling or aeration tank. When aero 
chlorination is used the gas is mixed 
with the air supplied to the aeration 
tank ; from 2-10 ppm. of chlorine are 
mixed with 0.02 to 0.20 cu. ft. of air 
per gallon of sewage, using 3 to 20 
minutes’ aeration period. [he pro- 
cedure was modified at Lancaster, Pa., 
by applying chlorine solution to the 


wastes 


sewage ahead of the aerators. 


B.O.D. Reduction by Chlorination 


The purposes for which chlorine ts 
added to reduce B.O.D. include: plant 
overload, due to exceeding the de 
signed capacity ; presence of industrial 
wastes in the sewage; or too much 
supernatant for the raw 
handle. 

As early as 1927, Enslow*! reported 
that B.O.D. reductions up to 62 per 
cent could be expected with chlorina- 
tion alone and that the greater the 
initial B.O.D. the greater the per 
centage removal. Later Griffin® con- 
firmed that the stronger the sewage, 
the greater the B.O.D. removal per 
pound of chlorine added. Baity** 
found that dosages of 10-15 ppm. with 
a 10 minute chlorine residual of 0.2- 
0.5 ppm., showed a B.O.D. decrease of 
43 per cent and that higher chlorine 
dosages effected little increased oxida- 
tion. These B.O.D. reductions were 
permanent, since 15-day incubations 
showed relatively the same effect as 
5-day samples 

Where plants are inadequate to pro- 
tect stream quality, especially during 
dry periods, chlorination for B.O.D 
reduction is economical and effective. 
Chlorinating sewage to a residual re- 
tards biological activity, often per- 
mitting sewage to be carried down- 
stream for adequate dilution before 
rapid decomposition sets in. Using 
chlorine for relieving the load on the 
stream is particularly applicable for 
plants employing only primary treat- 
ment. It must be that 
chlorine, though an effective adjunct 


sewage to 


remembered 





cannot be considered a substitute for 


secondary treatment 
Prechlorination for reducing plant 
overload will reduce the B.O.D., ap 
proximately 2 ppm. for each ppm. of 
chlorine It is generally ac 


applied 


cepted that chlorination of sewage, 
sufficient to produce a slight residual 
after 15 minutes of results 
in 5-day B.O.D 


per cel 


contact, 
reductions of 15-35 
dec isive evidence 

B.O.D,. reductions 
reduction of 


l here Is 
the 5 day 
observed result from a 
the fotal amount ot 

matter, or a reduction of the rate of 
B.O.D. exertion, but recent studies by 
Snow** indicate quite well that both 
total B.O.D. and rate of 
exertion account together for the ob 
B.O.D 
of decomposition of the organic matter 


no 


, 1 
whether 


dect ymposable 


amount of 


served reductions. The stage 
in the sewage is pointed out as the 
determining factor in the amount of 
B.C).D. reduction that can be expected 
Chlorination of fresh sewage to a trace 


residual after 15 minute contact period 
produced only 10 per cent reduction 


instead of the usually accepted 15-35 


per cent range. To obtain reductions 
of 35 per cent chlorine doses as high 
is 100-300 ppm had to be used. Re 
ductions as high as 75 cent were 
achieved by chlorination to the “break 
the 


= 
chiorine 


per 


point” but use of such extreme 


ints of 
hibitive 


alot would be pro- 


Further proof that the condition of 


ge has a great influence on 


ay 


Bo). 


he sc W 
reduction observed 


initially 


Was 


ewage was incubated 


under aerobic conditions for one-half 
ys and then chlorinated to a 


B.O.D. reductions 


to two da 
15-minute residual 
of 25-40 per were 
\naerobi incubation for 
vielded 23.6 per cent reduction of the 
to only 11 per 


cent obtained 


one day 


5-day B.0.D. compared 
cent when the sewage was fresh 

Large B.O.D 
achieved with a plain aeration period 
of 30 to 60 minutes preceding chlo 
Che overall ef 
nciency vas 44 This 
obtained with 60 minutes of plain 
aeration followed with sufficient chlo 


reductions also were 


rinatior maximum 


per cent Was 


rine to produce a trace residual aftet 


30 minutes of contact, Snow** sug- 


gested the combination of plain sedi 
mentation, plain aeration and chlorina 
tion for an intermediate degree of sew 
ment 


we treat 


lhe common practice for decreas- 


ing the load on the receiving stream 
is prechlorination ahead of settling 
. reported that 
from postchlorination to prechlorina 


units produc ed 


Hazeltine? changing 


tion at the primary 
greater B.C.D. reductions through one 


rreviously attained 
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SCHEME of chlorine application in treatment plants 


Fig. 4— (Top) Complete treatment trickling filter plant 


Fig. 5— (Center) Complete treatment activated sludge plant 


Fig. 6— (Bottom) Chemical precipitation and sludge dewatering 


through the use of two clarifiers op 
erating in series at Butler, Pa 
Postchlorination of the primary ef 
fluent has been used successfully, with 
B.O.D. reductions up to 50 per cent 
reported, although the reduction nor 
mally is not expected to exceed 25-35 


per cent 


Chlorine in Secondary Treatment 
\t some plants, ponding or pooling 
of trickling filters occurs regularly in 
the late winter or early spring. The 
clogging and resultant ponding of 
filters may be due to several condi 
tions, including 
1. A gelatinous organic growth of 
algae or fungi on the stones 
Sewage solids not removed in 
primary treatment 
Deterioration and spalding of 
the stones 
rhe trouble often is caused by algal 
growths forming a gelatinous slime, 
catching the solids coming over from 
settling tanks, dust and 
cinders from itmosphere 


enmeshing 


tne and 


finally resulting in the stoppage of the 
filter nozzles as well as ponding of 
the bed 


Preventing Filter Ponding 


Chlorine removes the slime accumu 
lation on nozzles and stones by virtue 
of its algacidal properties. The de 
posits slough off and are then washed 
out of the filter, Since clogging usu 
ally manifests itself in the upper 8 to 
16 inches of the bed, these surface 
growths must be killed. Treatment 
periods should be short to prevent 
chlorine from penetrating too deeply 
into the beds 
this material can be 
accomplished by the application of a 
solution of calcium hypochlorite, or 
of dry hypochlorite on the filter sur 
face if more practicable, Another con 
trol method consists of applying 
chlorine just ahead of the filter, as in 
the dosing tank. Continuous applica 
tion usually is employed until the filter 
is clean, and following applications are 


Removal of 


maintain 


Many 


intermittently to 
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practiced 
the clean condition of 
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SEWAGE CHLORINATION IN REVIEW 
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adjustments of the dosage from day 


Littl 
chlorine demand 


the return sludge, 


to day reliance can be placed on 
determinations of 
the results being too 
variable for control purposes 

When 
return sludge, 
inay be expected as the reaction sets 
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Foaming Control by Chlorination 


Foaming may occur as the result of 
bacterial activity when the pH 
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NORTH POINT Sewage Treatment Plant, center of photo, located in a waterfront business area 


Shoreline Pollution: Before & After 


teport on the bacteriological effectiveness of San Francisco's North Point 


sewage treatment plant- 


PRESENT time, 
recently constructed 
Point Southeast 
Plants, together with the 
Richmond-Sunset Plant, pro 
treatment with disinfec 
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vide primary 
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with and without effluent chlorination 





by A. E. BAGOT, V. CAMARENA, H. WONG-WOO and J. WONG 


Mr. Bagot is Chemist, and the co-authors are Water Chemists, 
Bureau of Engineering, Dept. of Public Works, City and County of 
San Francisco, Calif. Their paper is a summary report of results 
obtained in a survey of pollution levels along the city’s shore 
lines, before and after operation of the new North Point sewage 


treatment plant. 





chlorination, at the rate of 30 Ib per 
ng, for odor control 
Post-chlorination at 10 Olb per mg 
months of the year for 


Is practi ed 


is used ten 
bacterial control 

In order to evaluate the effective 
ness of the plant in its intended role, 
a bacteriological survey of San Fran 
Bay waters was conducted be 
fore the plant was placed in operation 
Che survey to deter 
mine the effects of plant operation, 
with and without effluent chlorination 

During heavy storms direct spillage 


cisco 


was continued 


of sewage into shore waters may oc 
cur at numerous overflows located on 


the main interceptors leading to the 
treatment plants. This spillage tem- 
porarily poliutes the shoreline. There- 
fore, only dry weather conditions have 
been considered in this report 


Bacteriological Examinations 


Sixteen sampling stations were se 
lected for this study. These 
extend from an initial point 
between piers 44 and 46, in a north- 
erly direction along the east shore- 
line; then westerly along the north 
shore ( Fig. | 
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Fig. 1—BACTERIOLOGICAL sampling map 
designating location of the 16 sampling 
stations. For data see Table |. 


the opening of the 
North Point Plant, samples were 
gathered bi-weekly at the indicated 
locations. This was done to establish 
the existing levels of pollution, from 
which a comparison of the effects of 


treatment plant operation could be 


1951, prior to 


made 

treatment at the North 
Point Plant started on December 7, 
1951. From January 1 to June 30, 
1952, as well as during the months of 
December 1952 and January 1953, 
there was no chlorination of effluent 
During this period sampling contin 
ued as before 


ewage 


Chlorination of effluent, at a rate 
of one hundred pounds of chlorine 
per million gallons, began on July 7, 
1952. Bacteriological were 
collected daily from most of the 
sampling stations until November 30, 
1952, when chlorination was discon- 
tinued of frequent storm 
overflows. Daily bacteriological samp 
ling for the dry weather period be 


samples 


because 





TABLE 1 
Bacterial Count of San Francisco Bay Waters 


Comparison of Coliform 
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See Location Map 
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which 


per 
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million gallons ot 
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attributed to 
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SHORELINE POLLUTION: BEFORE & AFTER 
two hundred thousand gallons of raw 
sewage per day are still being dis 
charged 

North of sampling station 6 the re- 
sults of the primary treatment at the 
North Point Plant increas 
ingly noticeable. Before the plant be- 
gan operating, conditions at station 
6 were aggravated by the backwashing 
of contamination from station 7. This 
caused by the 


became 


condition at station 7, 
temporary diversion of flow from the 
Beach and Street intercep 
tors into the bay near this point dur 
of the North Point 
also manifested itself at sta 

The the treat 
ent plant eliminated this temporary 


Sansome 
ing construction 
Plant 


tion 9 operation of 


discharge of 
ulting im an 


colitorm leve 


untreated sewage, re 
immediate lowering of 
ls at 
evident in 


ample station 9 


| the 
plant s outfalls, which are located un 
and extend 1000 
Without 


a coli 


sample stations © 
lable | 


Is close to 


and / aS 15 


33 and 35 
the 
chlorination of plant effluent 
imum appears at this point 
lable 1. This maximum 
is eradicated during chlorination of 
plant effluent prior to discharge 

\ general improvement is evident 
along the east and north shore with 
This im 
provement is best exemplified at sta 
10 where the and San 

Street interceptors formerly 
discharged raw sewage into the bay 
With the of inter 
ceptors to the plant, the coliform in 
dex was lowered from 13,000 per mil 
liliter to 25 per milliliter. An improve 
ment, though less dramatic, can be 
11, 12, 13 and 14, 


where progressive drops in coliform 


der piers 


feet out into harbor 


rorm ma» 


as shown in 


treatment plant operation 
tion Beach 
sonic 


connection these 


seen at stations 
noted 
Che results achieved at stations 15 
16 limited. Station 
located in a sheltered cove having 

little of tidal 
Here the coliform count re 


levels are 


and were 15 is 


relatively movement 


waters 


mained rather constant regardless of 
treatment plant operation. The high 
counts persisting at station 16 were 
traced to local sources of contamina- 
tion. Action is being taken to cor- 
rect this condition 


Discussion 

The operation of the North Point 
Plant has already resulted in a tre 
mendous improvement in the quality 
harbor water and has led to the 
availability of additional recreational 
beach areas. The diversion of raw 
sewage to the treatment plants from 


ot 


the previously mentioned outfalls, as 
well from outfalls located 
south of sample station 1, un 
doubtedly result in complete protec 


many 


as 


will 


tion for the San Francisco shore line 


Summary of Study 

\ survey of pollution levels along 
San Francisco’s northern and eastern 
shore lines has been made before and 
after the opening of North Point 
Sewage Treatment Plant. The follow 
ing results have been obtained: 

(1) Pollution levels of San Fran 
cisco Bay waters was relatively high 
prior to treatment plant operation 

(2) Treatment of sewage at the 
North Point Plant markedly improved 
the quality of the bay water 

(3) Pollution levels were further 
reduced when plant effluent was chlo- 
rinated before being discharged into 
receiving waters 

(4) Local pollution still exists in 
areas where untreated sewage flows 
directly into the bay waters 

(5) When several remaining sewer 
outfalls are eliminated, complete pro 
tection of the bay waters can be ex 
pected 
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Determination of Anionic Syndets 


A standard method suggested in Britain to give better correlation of data 
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by JOHN FINCH 
Mr. Finch is Manager of the Sewage Disposal Dept., 
Rotherham, England. In his Report from Abroad, 
he discusses topics and opinions of timely interest. 
He welcomes the opportunity of replying person- 
ally to readers who require additional information 
regarding subjects covered in his series. 
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separator 

} Shake 
and 

Run 


sc ond 
the 
( hloroform la 


the 

allow 
irate the 
through a small funnel plugged 
cottor wool, which ha 
vith chloroform 

flask ing 
of chloroforn 


5 Repeat 


separator a 


i } lavers to sé p 
ft 


I 


been 


tened 


into a 50-1 


graduated rin with a 
her 2 mil 
Irom ste 


| 
portions of 


} 


combined 


rther 10-ml 
| make up the 
the flask to 50 ml with chlor 
6. Before carrying ou 
the 

vith dilute 


il) orbe d 1 ethvlet 


’ ; 
est ition separators 


nitrin 


Sulfide Interference 


Sulfides, if present, should be oxi 


dized betore extraction lace the 
required volume of sample in the first 
separator, add 10 ml of phosphate 
(a) and 2 ml of 20 vol, hy 
drogen peroxide, Stand minute 
bulk to 110 ml with distilled 
water. Add 5 ml of neutral methy 
lene blue solution (b), 15 ml of chlor 


oform, and proceed as in step 3 


solution 
hive 


and 


Measurement and Calibration 


The opt al density of the chloro 
measured in a suit 
absorptiometer 


Ilford 


form extract is 
able photoelectric 
either at 650 m or 
607 (orange) filter 

Suitable volumes (5, 10, 15, 20 
ml) of the dilute Manoxol ().T. so 
described 


using an 


lution (e) are treated a 
and the optical densities of the ex 
tracts 1 he optical den 
sity of a reagent blank extract 1s also 
measured, This is for a 
batch of reagents ln thi 
sense, distilled water is a reagent and 
other 
used throughout 
the 


determined 


constant 


yviven 


the same water and reagent 
hould, therefore, be 


oorie da reayvent 


during which 
blank is determined 

lhe differences between the 
censitve ol the 


reagent blas ' 


optical 
ind the 
t col 


tandard 


are plotted avattl 


} 


ntrations to give a calibration curve 


he detergent tration ot 


concet 


he determined trot 


the ‘ 


j 
7 
wioTra 
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Design of Minor Sanitary Sewers 


with most design 


A KL] 
practice ewer designers as 
| the reguiator 

ped et oT 


well 
have de 
standards 


agencies 
rit 
have become widely used 
e standards are generally good, 
they present a real design prob 
lem when applied to conditions cov 
small magnitude 


below 


ering values of such 


that calculated values would be 
the minimum 

This principle holds 
larly for the design of minor sanitary 


which, on the basis of present 


true particu 
Cwe' 
tandard are sewers areas 
than 50 to 6O acres in similar 
i" which the fall is 
an O.4 


\t present 


serving 
of le 
available 
per cent 
sanitary sewers to 
area are yenerally de 
of minimum grade 


opinion 


rye mall 
igned on the basis 
and size. It is the author's 
that these sewers should be designed 


primarily velocity, 


with 
cost and accessibility for cleaning 

ample evidence in practice 
to indicate that these are the impor 
tant criteria, Minimum grade require 
been established, as well 


respect to 


lhere is 


have 
as manhole spacings, by many cities 
states in an effort to insure ade 
quate cleaning velocity ; but the im 
portant thing, so frequently forgotten 
hy the designer, is that these criteria 


ments 


and 


are based on sewers flowing full o 
at least half full. A typical set of 
standards is reproduced in Table | 

lf an engineer designs a sewer us 
ing grade as the criterion, inspection 
of Table 1 shows that with less than 
0.4 per cent grade available he might 
elect the next larger size sewer 
to conform to the minimum 

Ihe fallacy of this 
that reduced relative ca 


well 
in order 
pecihications 
technique 1s 
(percentage flowing full) re 
using a larger 
less desirable velocity con 


pacity 


ulting trom sewe! 
cChHuse 
(lable 2) than would have 


been achieved by using the small sec 


may 


dition 





TABLE 1 


Minimum Grade—Size Relationships 





Size Fall, 
Ft/ 100 Fe 


Inches 
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Mr. Reid is Associate Professor of Sanitary Engineering at the 
University of Oklahoma, Norman, Okla. In this article he discusses 
the salient features of minor sanitary sewer design and presents 
a method by which such facilities can be economically selected. 





tion on the given grade, even though 
the grade would be less than the spe 
cified minimum 

Several instances are known where 
this practice has resulted in 12-inch 
sewers feeding into 10-inch sewers 
because of reduced grades. Lift sta 
tions are the answer, of course; but 
they should be used on a_ planned 
basis for large areas—not on small 
areas or small discharges 

lf sewers serving small areas are 
designed on the basis of minimum 
size, the actual velocity may be so re- 
duced, due to lower operational ca- 
pacity, that it might well have been 
better to reduce the size even below 
the minimum 

Table 3 illustrates the problem of 
using 8-inch sewer as a minimum siz: 
in small areas, with a minimum grade 
of 0.4 per cent. A normal city block 
lateral generally will serve ten to fif- 
teen houses, utilizing only 5 or 6 per 
cent of the available capacity of an 
8-inch sewer. This is not based on 
average conditions, but on estimates 
of maximum conditions 

lo illustrate the importance of 
these considerations, the following 
example is given: 





TABLE 2 


Relationship of Sewer Depth to Sewer 
Velocity Flowing Partially Full* 





Depth os a Percentage Velocity os a Percentage 
of Full, 


d/Dx 100 


of Design Velocity, 
v/V x 100 


40 
62 
78 
90 
100 
107 


aC 
90 
106 





Using Manning's formula 


Assume it is desired to design a 
sewer lateral for one city block of 
ten homes. A topographic survey re- 
veals that only 0.3 per cent grade is 
available. The actual design flow, 9, 
would be 

10 «x 4 & 70 

1,440 

Setting up the computation proce- 
dure of Table 4, the various sizes of 
sewer and resulting velocities under 
actual conditions of discharge can be 
investigated. 

The value of v/lV’ is determined 
from Figure 1, in which g/Q is 
plotted against v/l’; then V(v/V) 
will give the actual value of velocity 
in the sewer. It will be noticed that 
a 6-inch sewer on 0.3 per cent grade 
will provide slightly better velocity 
characteristics under the conditions 
stated than any of the larger size 
sewers, whereas the minimum grade 
for a 6-inch sewer is 0.63 per cent. 

It will be noted also that the 8-inch 
and 10-inch sewers will have approx- 
imately equal velocities, but the 8-inch 
sewer would be 10 per cent cheaper 
to install than the 10-inch one 

This is an example wherein the en- 
gineer should be allowed to econo- 
mize by putting in an 8-inch sewer 
on a grade less than the standard of 
0.4 per cent, rather than the next 
larger size. 


58 o 
: gpm. 





TABLE 3 


Relation of Minimum Sewer Capacity 
to Number of Homes Served 





Percentage of Design 
Capacity 
q/Q x 100 





150 
: 300 
100 600 





*Assuming unit flow of 70 gped and Ow 
to Osaesien of 3 with four persons per home; 
8-inch sewer on 0.4 per cent grade 





These velocity values actually 
should be increased to allow for the 
decrease of tractive requirements as 
the sewer flows partially full. The 
approximate values are given in 
Table 5. In the foregoing problem 
the adjusted velocities would be of 
the order of 0.60/0.65 0.92 feet 
per second 

In dealing with small areas, actual 
house counts, rather than population 
per area values, should used to 
ascertain the correct discharge. The 
U. S. Bureau of Standards measured 
house sewage flows and arrived at the 
following maximum for coincident 
discharge—at least once in 24 hours 


be 


Max. Coincident 
Number of 
Houses 
] 


Daily Discharge, 
GPM 
, 


sing these values for discharge in 
the previous illustration, and adjust 
ing the would raise the 
velocities lable 6 
If these values reliable, 
the engineer has roughly a velocity 
safety factor of three. In any event, 
the foregoing calculations indicate 
that almost any of the sizes will do 
equally as well velocity-wise for the 
areas under consideration. From the 
standpoint of price, however, they 
will rank in ascending order of 1.00, 
1.15, 1.25, and 1.40, respectively. The 
savings on a single lateral of 8-inch 
over 10-inch might be from $150 to 
$200 at current prices 


velocities, 
as shown in 


are then 


It might be argued that an 8-inch 
sewer on a 0.4 per cent grade, plus a 
lift station, would have the 
proper solution of the problem given 
But inasmuch as a lift station to han 
dle such low flows would nui 
sance, and cost, if built on 
minimum specifications approximate 
ly $3000, it should be resorted to only 
when a larger area is involved 


been 


be a 
would 





TABLE 5 


Variation of Carrying Velocity with 
Percentage Flowing Full 





v/V 
Per Cent 


d/D 
Per Cent 


DESIGN OF MINOR SANITARY SEWERS 


The technique of approach illus 
trated uses only a Manning formula 
chart, and Figure 1 can quickly ad 
vise an engineer as to which of sev 
eral sewers will provide the best 
velocity characteristics at the 
cost when dealing with small areas 


least 


and low grades 
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40 


Percentage of Design Discharge (q/Q) 


Percentage of Design Velocity (v/V) 


Fig. 1—RELATIONSHIP of discharge and velocity for sewers flowing partly full. 





TABLE 4 


Computation Procedure for Study of Discharge and 
Velocity for Various Sizes of Sewer 





ve 


Ft/ Sec Per 


9 


1.20 


0 


q/Q 


v/V . 
Per Cent Ft/Sec 
9 45 0.68 
75 35 0.6) 

30 0.60 
62 22 0.53 


Cent 


increased Cost 
Per Cent 


Q 
15 


iL 
42 





From a Manning formula chart 





TABLE 6 


Increase in Velocity When Adjusted for 


Maximum 


Coincident Daily Discharge 





D, 


Inches 


6 
8 
10 
12 


v/V 


V Adjusted 
for d/D 








Water & SEWAGE Wor 


1955 


KS, AUGUST, 





SEWAGE WORKS PRACTICES 





Characteristics of Sewage 


f 


Type t Solids 


olid et whet 
indicate that 
of thi 


tron 
material 1 
particle sizes are so large 
thought of as 

organ 
from cit 


iré eldom 
| he 


creenmgs 


mount oT 


VATICS 


j» ot solid matter 
is grit. The 
inorganic in 


pres 
grit par 
nature 
that 


| 


a size and weight 
settle rapidly 

olids are one typ ot 
r present in sewage 
his stucles on primary 


has shown that the size, 


SCREENING arrangement at Soldiers’ Home, Lafayette, Indiana, showing (a) 


minutor, ‘b) by-pass coarse bar rack, and 
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Mr. Bloodgood is Professor of Sanitary Engineering, 
Purdue Univ., Lafayette, Ind. In this series, he dis- 
cusses Sewage Works Practices in the form of short 
course lectures. These are designed to assist plant 
operator, students, and all who wish to review 
fundamentals in this field. 





hape, and speciti ity of the par 
ticles with the temperature 
of the liquid and the concentration of 
the effect the 
ettling rate ot 
the 
so small that they 
Rudolfs and 
that 
Chey 


vray 
together 
on 


particles, have an 


sewage solids 
some ot suspended solids in 
sewage are will not 
ettle out 
called these 
colloidal material 
that this is 


statement 


(,ehm* 
not settle 


to Say 


solids do 


; 
go on 


not an entirely correct 


but such a classification 


does give a descriptive name to those 


solids which do not settle in a few 
hours 
Several methods have been devised 


for determining the quantities of col 


com- 
(¢) movable gate. 


have 


loids present in sewage It is reported 
that the results obtained by 
methods are the Tests by 
the several methods have shown the 
concentration of the colloidal sub 
stances to be from 0.5 to 17 per cent 
of the total suspended solids 


these 


not same 


Acidity of Sewage 


The solids present in the sewage 
sometimes give the water-solids mix 
ture characteristics which result in 
difficulties in treatment plant opera 
tion. The dissolved solids may make 
the solution acid or basic. A measure 
of the activity of the acid or 
substances dissolved in sewage can be 
measured by determining the pH (or 
potential of hydrogen). The pH can 
be determined by colorimetric or elec 


bask 


trometric means 

\ water molecule is made up of a 
positive hydrogen and a negative hy- 
Since all of the hydrogen 
not combined, 


droxyl ton 
and hydroxyl ions are 
absolutely pure water contains mole 
cules of water and a relatively small 
number of positive hydrogen ions and 
an equal number of hydroxyl tons 
The concentration of 
measured with 
the weight of 


hydrogen tons 
electrical 
the 
hydrogen tons in 


has been 


equipment and 
free (dissociated ) 
pure water has been 
1/10.000.000 of the total 


hydrogen in the water 


found to be 
weight of 
\ method has been ce 
pressing the large fractions 
his method uses the logarithm 
the | 


unit being 


vised for ex 
in smaller 
units 
of the reciprocal ot 
concentration, the known 
as the pH. The logarithm of 10,000, 
OOO is 7.0 and because there is an 


droge 1 


1oOn 





SKIMMERS and 


equal number of hydrogen and hy 
droxyl ions in water, when there are 
1/10,000,000 hydrogen ions per liter 
the pH of 7.0 is the neutral point on 
the scale 


ac id 


lH ydrochlori is not a normal 
However an 
HCl im 

that 
active 


a pH 


constituent of sewage 


illustration with a quantity of 


water serves very well to show 


extremely small quantities oT 


icid are being measured whet 


determination 1s made 


\ 1 Normal solution of HCl con 


tains 36.5 eram ot liter 
\ 0.1 


vould 
woul 


acid pet 


{one gram ot this is h drogen 


\ HCl solution, therefore 


0.1 gram of hydrogen per 


It has beet und that 84 pet 


olution 


reciprTo 


hydro 


of 


pli of a 0.1 N 


} 


2.389, where 


Arnie 


| jon 

a man 

talking 

it hydrogen 101 \ N solu 
NaQH 
ciated into sodium and 


(oH) 


tron ot 92.9 per cent disso 
hvdroxvl tons 
ions 1s, there 


1.03. But 


I he potential ot 


ire the 


CHARACTERISTICS OF SEWAGE 


sludge collectors in primary settling tanks reduce suspended solids by 


the hydrogen ions and hydroxyl tons 
are equal in pure water. Therefore, 
the sum of the logarithms of the re 
ciprocals of all ions present is 14 and 
in all solutions the sum of the logs of 
the reciprocals is equal to 14. Conse 
quently, 14 minus the pOH of 1.03 
for a 0.1 N NaQOH is 12.97, or the 
pH of the 0.1 N NaQOH solution 
Many of 
trickling 


the bacteria in activated 
filters 


digestion thrive in solutions that have 


sludge and sludge 
pH values between 6.5 and 8.0. Re 
ports by sewage plant operators indi 
cate that pH’s outside thi 
not tolerated by the 
usual treatment proces 


ratnve are 


Oorvaniisms of the 


Oil and Grease 


the diseu 
ot grease and oil in ewaye wa 


Mahlie* in 1940. He sa 


‘yrease occul nm quantitte if 
| 


fone ot 


mest comple te 


prepared by 


that 


) larger than one u ually su 


pect Vahl 
that 


prising 


gives information indi 
not he 


matter 


there may or ma 
tecal 
difference in 
might 
chet of 


he el 


cating 
Col siderable yreas Ba 
that the 

content m tecal 


the 


He beheve 
yreast matter 
differences in 
With all that 


the difficultic with grease 
recent ears, it 


be due to 
contributor has 
vritten on 
analyses In hha bye 
that the 


different analytical technique 
| 


differences were the result of 


In the past, great quantities of 
with 
charged after use in 


OAD 


made grease have heen di 


washing. In hard 


oap used 
sott 


water areas the quantity of 


even greater than in water 


tuds 
the 


areas. Computations trom 


made by Dunn’ indicated that 


about 50 to 65 per cent 


Photo courtesy of Link-Beit ( 


grease in discharged soap must ac 
count for a considerable portion of 
the B.O.D. of 

Fats and oils are made up princi 
pally of glycerides and fatty 
Butter and butter substitutes contain 
oleic, myristic, 


sewage 
ue ids 


palmitic, butyric, laut 


i and capron acids.* lallow con 


tains palmitic, oleic and stearic acids 


the formula 
molecular 


the 


Stearic acid has 
CyzHg, COOH and a 
284.47 
others, 1s composed of carbon, hydro 
the 
food 


weight of This acid, like 


gen and oxygen, constituents of 


most organ used by micro 


organisms 
When apparent quantities of grease 


oil or fat are found in seware, one Cal 


ir quite certain that the source is other 
than that 


at and oil 


; 


from domestic waste lhe 
from meat packing, mill 
proce Ing andl wool 


the t yo 


vreast 


COoUTINiy ite 
previous! cle cribed | it and 


Mia appear in lag rc ele 
nm seconana 
Llow 
that 


i there 


quantities to give trouble 


ewayt treatment proce r 
if hould be 


materials are 


remembered 
bacterial food arn 
fore can be decomposed, provided thy 
do collect in that are 


readil attacked by bacteria or 


not Mass 
thet 
enzvyine lat and yrease cal 


ludge digestion tar 


decompo ed it) 


provided quantities are not so 
to pre ent prope! adi persion 


In many 


situations where there are 
onl the m 
ire spent petroleum products 
that 


oft bacterial orig 


ase and trouble iterial 
l here 
ire some report indicate tha 
petroleum oils are 
but if they 


the 


they are must be at 


product because certain! 
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CHARACTERISTICS OF SEWAGE 


pounds found in sewage are proteins 
it is fortunate that there are nitro- 
genous compounds present in sewage 
because it is necessary to have nitro- 
gen available if the microorganisms 
are to reproduce. Reproduction of 
bacteria is necessary in all biological 
treatment processes in order to main- 
tain a sufficient number of organisms 
to carry on the treatment. 

The proteins found in sewage, like 
other proteins found in nature, are 
substances synthesized by living cells. 
Wertheim® has said that it is difficult 
to give a hard and fast definition of 
the term protein, due to the instabil- 
ity and non-crystalline nature of these 
substances. Hemoglobin in blood is a 

F 2 protein and it is believed to have a 
SKIMMING boards for removing grease and oil from the primary settling tanks of molecular weight of nearly 17,000.° 
the Nemmend, lndlena, sowage testment plent This leads to the belief that mole- 
cules of protein must be very large. 
Even though the molecules are large, 
they are usually too small to settle 
out of solution unless they are 
grouped 
Some of the proteins combine with 
the ions in water and there is evi- 
dence that the original molecules are 
broken down by this hydrolysis into 
simpler substances. There is ample 


not readily acted upon by the bacteria are said to be saponifiable or un- 
1 sewage treatment process. It is saponifiable. The saponifiable mate 
d that there is not more utiliza rials are those that will combine with 
of spent lubricating oils so that caustic to form soaps. The mineral or 
do not get into sewers and hence petroleum oils do not possess this 
vage treatment plants where characteristic. The saponifiable ma 
cause difficulty terials are the ones that can be de- 
combination of elements in composed by bacteria 

ind oils are such as to supply Chere is a laboratory technique for 
for the microorganisms. These determining what portion of grease 
are not sufficient, however, or oil extracted from sewage or 
ide the balanced food that is sludge is saponifiable. This test is an 
iry for bacterial cell growth. aid in determining the possible source 
he energy available in fats and oils of the oil or grease and it gives a 
often twice as much as for an equal good idea of the type of material. A 
veight of carbohydrate such as starch thorough knowledge of oils and 
ugar. This means that if the greases in sewage makes it possible 
vegetable oils or fats are for the sewage plant operator to cope 
ed in sewage they will account better with any problems encountered 

i considerable portion of the because of these materials 


water in sewage for hydrolysis. It is 
fortunate that there is a breakdown 
of the molecules of protein because 
all solids must be dissolved if they 
are to be used as food for bacteria. 
rhe process of hydrolysis goes on in 
stages, with the formation of pep- 
tones at one point and with the final 


formation of amino acids 

The microorganisms can, through 
the use of their enzymes, utilize some 
.O.D. of the sewage of the simpler proteins and the amino 
: acids 
Nitrogenous Compounds It is reasonable to believe that it 
might take longer to break down a 
complex protein than it does a car- 
bohydrate, like sugar, that is readily 
soluble in water. But because micro 
organisms must have nitrogen for the 
synthesis of cells, they must have a 
source of this material. 

Urea is another of the nitrogenous 
organic compounds found in sewage 
It is formed from the metabolism of 
nitrogenous material in the body 
From 25 to 35 grams are voided daily 
by an average adult.* Urea is a color- 
less crystalline compound that is quite 
soluble in water. Urea is probably the 
source of the free ammonia found in 


(here are two classifications of oil 
nd grease and they designate differ 
characteristics. Oils and greases Many of the nitrogenous com 











sewage. 

Raw sewage often contains some 

nitrite, which comes from the partial 

oxidation of the organic nitrogenous 

compounds in sewage. There is sel- 

dom enough oxygen or time for the 

formation of the more highly oxi- 

= dized nitrogenous compounds while 
the sewage is flowing from the source 


SLOTTED PIPE skimming device for grease and oil removal 
to the treatment works 


Drawing courtesy of Chain Beit Co.) 
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The quantity of com- 
pounds in sewage always seems am- 
ple to supply the of mucro- 
organism growth required to convert 
the solids from offensive to inoften 


nitrogenous 


nee l Ss 


Sive compounds 


C.0.D. and B.O.D. 


In most instances the organic com 
oxidized 
purpose of sewage treatment ts 


pounds in sewage can be 
he 
to remove solids either before or after 
Che sewage plant operator 
un 
oxidized solids that are in sewage 

l'wo ways to determine the amount 
matter in (a) 
the chemical oxygen demand test and 
(b) the biochemical oxygen demand 
test. In the C.Q.D. test the oxidation 
is done with chemicals; in the B.O.D 
test bacteria are relied upon to carry 
out the oxidation process 

In the C.Q.D. test the of 
oxygen is potassium dichromate and 
the action that similar to 


oxidation 
is concerned with the amount of 


ot organ sewage are 


source 


goes on 15 


Frank L. Flood Receives 
Honorary Doctorate 


HOOD signifying honorary Doctor of Engi- 
neering is placed on Frank L. Flood (left) 
by Northeastern University’s President Carl 
S. En. 


Frank L. Flood, partner in the con 
sulting engineering firm of Metcalf & 
eddy, Mass., 
the degree of 
Engineering by Northeastern Uni 
commencement 


Boston. was awarded 


honorary Doctor of 


versity at recent ex 
eTcIses 

Che citation conferring the honor 
ary Doctorate noted that through 
his creative activities as a writer, le 
on engineering 
works and by his leadership in pro 
he has won dis 
tinction in his chosen field while con- 
tributing to the health and safety of 
his fellow 
high standard of professional achieve 
Mr. Flood was graduated from 
1922 


turer, and consultant 


fessional societies 


citizens and has set a 


ment 
Northeastern | 


niversity in 


CHARACTERISTICS OF SEWAGE 


the following where sugar is being 
oxidized 

CigHe2On + 120, 

12COs.’ + 1ILH.O 

equation shows a complete 
the 
complete decomposition does not 
usually take place when the com 
pounds are complex in their physical 
structure. At best, the two methods 
of determining organic matter give 


This 


oxidation of sugar. However, 


only approximate measurements of 
the material subject to decomposition 
in sewage. These two tests do 
results, however, that are 
dicative of the character of 
ganic matter in the sewage 


vive 
very in 
the or 


Summary 


rhe found in 
complex compounds and there are 
differences in the concentration and 
character of these materials. Some 
sewage plant operators use as an ex 
cuse for plant the 
statement they peculiar 


solids sewage are 


pe OT 


that 


operation 
have 


New England Commission 
Approves Connecticut 
River Classification 

Che New England Interstate Water 
Pollution Control 
cently officially approved a classifica 


Commission re 


tion for the waters of the main stem 


of the Connecticut River in accord 
ance with proposals submitted by the 
States of 
ticut 


tion 1s 


Massachusetts and Conne« 
lhe approval of the classifica 

the result of a 
sampling program and investigation 
conducted by the States of New 
Hampshire, Vermont, Massachusetts 
and Connecticut during 1954-55 undet 
the that 
importance ot Connecticut 


cooperative 


Commission 
the 
waterway 


a directive of 
the 
River as 
ranted an early 


an interstate war 
classification 

The classification adopted by the 
the stem 
River its 


Deerfoot River 


main 
from 


Commission includes 
of the Connecticut 

confluence with the 
about 10 miles below the New Hamp 
shire line in Massachusetts, about 110 
miles to Long Island Sound 

rhe present condition of the Con 

necticut River from the entrance of 
the Deerfield to above Northampton 
is Class C and from this point to the 
Che highest 
for the 
Class D 


conveying 


Connecticut line Class D 
for Class C waters is 
of fish life; 
water is suitable only for 


use 


maintenance 


sewage and industrial wastes without 
creating a nuisance 

From the Massachusetts-Connecti 
cut line to the junction of the Farm 
the water quality con 


ington River, 


367 


solids that difheult to 
treat. They should ask themselves 
“How likely am | to find organx 
solids in sewage that cannot be de 
Their answer 


sewage are 


composed by bacteria ?”’ 
“Not likely 


should be 


References 


l. Babbitt, H. | y 
Treatment, 7th Edition, 
Sons, New York, N. \ 

4 Schroepter, G. 5., 

Efficiency of 
Sewage Works Journal 
p. 209 (Mar. 1933) 

3. Rudolphs, W. and Gehm, H. W 
“Colloids in Sewage Treatment,” Seway: 
Works Journal, Vol 11, No. 5 727 
(Sept 1939) 

4. Mahlie, W. 5S. “Oil 
Sewage,” Sewage Works 
No 3, p (May 1940) 

5. Dunn, W. E “Water Hardness 
Soap Consumption—Biochemical Oxygen 
Demand of Domestic Sewage,” A_ thesis 
submitted to the faculty of Purdue Uni 
versity (February, 1948) 

6. Wertheim, FE Organic Chemistry 
The Blakiston Company, Second Edition 
(1946) 


and Sewags 


Wiley & 


uvrade 

John 
(1953) 
Factors Affecting 
Sedimentation,” 


Vol. 5, No. 2 


the Sewage 


(srease in} 


Vol, 12 


and 
Journal 


609 
Pot | 


tinues as Class D. From the junction 
of the Farmington River to Hartford 
the water is Class C and between 
Hartford and the Hurd State Park 
Middletown it is Class D. From 
helow Middletown to Saybrook Point 
at the mouth of the river, the water 
quality is now Class ¢ 

Che highest 
approved by the Commission provides 
for Class [3 which is suitable 
for bathing and recreational purposes, 
from the Deerfield River to the 
Holyoke Dam, Class © water 
from the Holyoke Dam to below Mid 
lhe remaining section of the 


below 


use classification a 


water, 


with 


dletown 
river to Long Island Sound was classi 
fed as Class I} 

he classification adopted provide 
a general upgrading in the quality of 
the the 
installation of waste treatment plant 


water which can be met by 


recommended by the state agencies 
In accordance with the terms of the 
New England Interstate Water Vollu 
tion Control Compact, Connecticut 
and Massachusetts are now pledged 
to bring about the improvements re 
quired to meet the approved classifica 
tion. Action on classification of por 
tions of the Connecticut River in Ne 
Vermont is to ln 
further 


these 


Hampshire and 
studies and 


state 


taken following 
legislative action by 

\n apparatus for the continuou 
determination and re 
cording of dissolved ox 
the Winkler method of analy 
recently been developed by 
Water Pollution Research Lab 


automat 
ygen, using 
1s, ha 


the 
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Thoughts on Consumer Complaints 


only a month or so until 


la it pring, and it 
ummer—the season of water shortages, of tastes and 
odor ind of vacations It 5 also the season of consumer 


complaint Hut consumer complaint season goes on for 


twe e months a year, doesn't it 

tecently, | was reading an article on public relations 
d how to handle complaints and | got to thinking about 
ion of that subject when we were at the con 
ention last year. This article says that a positive pys 


chological approach, never a negative one, should be used 


our discu 


For example, the sign over the complaint window at the 


ater works office should read “Customer Service,’ 


( omplaimts ™ 


vie i? 


lhe article had some other suggestions and | got 


curious about what we and other superintendents really 
do, so | looked up some other articles and searched 
through our own records. | wanted to find out just what 


customers do complain about, why, and how the complaint 
is best handled. I thought you might be interested in the 


results of m research,” so here it ts 


High Bills 

It seems that complaints about high bills lead the list 
That probably is to be expected. | guess all of us are con 
cious of anything that hits us in the pocket book, especially 


if it is more than we expected. Bills and taxes are one 
thing that is a common complaint in this and many other 
land 

Hlieh water bills can be caused by faulty meter reading, 
hut my gue is that more than 90 per cent of the time, 
high water bills are caused by increased water usage, wast 
age or leaks. High consumption is often caused by an in 


crease in the size of a family, either temporary or perma 


nent; or by lawn sprinkling; it is more often caused by 
hidden leakage or waste through faulty plumbing 

\pparently, there are many ways of handling these com 
plaints, but the use of tact and sincerity appears necessary 
im all contacts with the complaining customer lhe best 
approach appears to be a preventive measure. Many water 
vor| uperintendents and managers make it a rule to have 
each new meter reading compared with previous read 
ings; if the consumption is high, the customer is promptly 
notified and the reason is investigated before a bill 1s 
re ered 

In this case, an investigator visits the premises and 
che the meter, the plumbing and changes in living 
habits or water usage lhe customer is advised, in ad 


vance, that the bill will be higher than previously and the 
reason for it. We do this when the bill seems unreasonably 
hieh but not when the increase is less than 30 per cent 
of the previous bill. Of course, if the meter appears to 
be at fault, or if no other reason can be found, then the 
removed and checked, If the meter is wrong, 
uljusted before it is sent to the customer and 


noeter 1 
the bill 1 
a statement of « xplanation goes with the bill 


When the bills are higher than normal but not un 


reasonabl o, we include a notice with the bill saving, 
You will note that this water bill is higher than usual 

Perhaps there is a leak in your water system.” A fellow 
you and | both know (Art Kuranz, Megr., Municipal 
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Water Works Operator to 


‘ ? 
AnNOMer 


Water Utility, Waukesha, Wis.) also uses this same kind 
of a slip with high bills. “Art” told me that once he re 
ceived this reply, “Sure we have leaks here; three new 
ones. There are four people here now instead of one 

Che water meter therefore works faster. Four people use 
more water than one, or at least they ought to!” 

Where water is billed for on a quarterly basis, instead 
of monthly, customers often believe the bill is too high be- 
cause they think it is a monthly bill, especially if it arrives 
near the first of the month along with other bills 

If the water bill is high due to audible or visible leak 
age we, like many others, collect the full amount of the 
bill. On the other hand, if the leakage is not apparent to the 
customer and a big water bill is the first that the customer 
knows about it, then we make an adjustment in the bill 
We feel that under these conditions, and because the 
meter is read less frequently than monthly, a rebate is 
reasonable and we reduce the bill by deducting one half of 
the excess above a normal water bill for that property. 

Sometimes this high usage is due to newly acquired air 
conditioners or some other change in conditions that the 
owner has forgotten. | know one superintendent who will 
place a “Meter Master” on any service to show the user 
just what his consumption pattern is like. | remember one 
case where a mother-in-law from Niagara Falls turned on 
the water in the bath tub each night to make it sound like 
the water going over the falls. What a bill that son-in-law 
had 


Poor Quality 


If we take all of the complaints about poor quality and 
put them together, they run a mighty close second to high 
bill complaints. In this category, we include red-water, 
tastes and odors, and turbidity, or sediment. Many of 
these complaints on red-water and turbidity occur on dead 
ends, especially after hydrant flushing operations, a main 
break or a fire 

laste and odor complaints may also occur in dead end 
areas, but they also occur all over town during the algae 
season, sometimes. And complaints about chlorine tastes 
sometimes occur whenever we change the chlorine dos 
ave, either up or down. It’s the change that is noticeable 
We try to keep tastes and odors at a minimum, what 
ever the cause, and if real trouble does occur, we let the 
customer know about it and what to expect. Once we took 
a full page ad in our newspaper to explain a severe algae 
taste that was aggravated by chlorination 


~ 


Low Pressure 

Probably the third greatest complaint comes from low 
pressure. Sometimes that’s our fault, either because we 
don't have the pumping equipment or an elevated tank 
to meet the high demand during sprinkling season, or 
because our distribution system is inadequate in certain 
areas. There is not much we can do but apologize and 
say that conditions will improve in a year or two when 
we make our improvements, but that doesn't make the 
customer any happier. Much of the time, however, low 
pressure is due to too small service lines, or a partially 
choked service line on the property. There is not much 
we can do about that either, except to suggest calling in 


Yours. Wike 


a plumber 








DAIRY WASTE — A simple, yet effective dairy waste treatment system 
using Chicago Swing Diffusers. Blossom Hill Dairy, Dayton, Ohio. Gillespie 
Engineering Co., Consulting Engineers 


... the Practical, Low Cost Solution to these 


for waste treatment INDUSTRIAL WASTE 


in these industries 


Steel Mills TREATMENT PROBLEMS 


Canneries 
Dairies Grit, Sand and Scale Removal 


Packingh 
naar —_ Grease Removal by Flotation 


Chemical Plants Pre-Aeration & Oxidation 
Food Processors Reduction of B.O.D. 


Citrus Packers : 
Pharmaceutical Houses Flash Mixing 


Refineries Chemical Flocculation 


Hundreds of companies have found practical, low cost solutions 
to their waste treatment problems through the use of CHICAGO 
waste treatment equipment. 


To help solve these problems, CHICAGO Sanitary Engineers 
will place at your disposal their broad experience with over one 
thousand waste and sewage treatment plants. Operating pro 
cedures based on daily records of these plants will assure your 
obtaining the best performance and highest efficiency from 
CHICAGO waste treatment equipment. 


Recommendations for the application of CHICAGO equipment 
will be made available through your consulting engineer or 
engineering dept., for any specific industrial waste treatment 
problem on written request. Write to Department K 


‘Subsidiary of Food Machinery and Chemical Corporation 
@® SEWAGE EQUIPMENT DIVISION 
PACKINGHOUSE WASTE—Complete sys- Poa 5 a a  $@@ DIVERSEY PARKWAY ©¢ CHICAGO 4, ILLINO™ 
tem ot Braun Bros. Packing Co., Troy, Ohio — 


Wide Band Aeration gives maximum treat- Flu son @ , Ping Dino. Shaina Hon-Gloge, Were: 
ment and efficiency. Paul A. Uhimann & As- "Ce on 


sociates, Engineers. 
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TESTED AND RECORDED 


Eoch length of pipe we manufacture posses through the 
obove hydrostotic test press where it is filled with water 
end the pressure raised to 500 pounds per squere inch 
The most common wetter works pipe is designed for on 
operating pressure of 150 peunds per squore inch. This 
undergoes the 500 pounds per square inch hydrostatic test 
and permanent records for each piece of pipe ore kept 
on file for inspection by our customers ot all times. You 
can be assured with Aloboma’s Super De Loveud Cest Iron 
Pipe. in sizes of 3 to 24” in modern long lengths. Bell 
and Spigot, Mechanical Joint and Flanged Pipe 


General Sales Offices 
ANNISTON, ALABAMA 


We Invite Inquiries to Our Neares: Sales Office 


120 6. Michigan Ave 
Chcage timers 


350 Fifth Avenve 
Mew Tork |. Mew York 


ALABAMA PIPE COMPANY 


ANNISTON ALABAMA 


PEERLESS HORIZONTAL PUMPS 


For: Water Supply, 
Sewage and Waste 
Disposal, Boosting, 
Fire Protection, 
Cooling Tower and 
Process Services. 
“ 


Write for descriptive PEERLESS - 
Bulletin on type you PUMP DIVISION = 


require. > 
Food Machinery and Chemical Corp. Qa 


= Factories: Los Angeles, Cal.; Indianapolis, ind « 
< Offices: New York; Chicago, St. Lovis; ~\ 
” Atlanta; Phoenix; Dalles, Plainview ond 2 
“¢ Lubbock, Texas; Fresno; Los Angeles: e 


Albuquerque 


s ¥ 


s t 
®Uitns vt* 
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Aug. 15-19—Blacksburg, Va., (Virginia Polytechnic Institute 
Water & Sewace Orerators SuHort Scuoor, Prof, J. D. Eye, 
V. P. L, Blacksburg, Va 


Aug. 22-24—State College, Pa. (College Dormitories) 
PENNSYLVANIA Water Works Operators ASSOCIATION. Sec’y, 
R. Rupert Kountz, Penn. State University, State College, Pa 

(joint meeting with) 


Aug. 22-24—State College, Pa. (College Dormitories) 
PENNSYLVANIA Sewace & InpustRiaL Wastes ASSOCIATION, 
Sec’y, B. B. Bush, State Dept. of Health, Kirby Health Center, 
Wilkes Barre, Pa 


Sept. 7-9—Saranac, N. Y. (Saranac /nn) 
New Yorx Section A.W.W.A., Sec’y, Kimball Blanchard, 56 
Grand St., White Plains, N. Y 


Sept. 7-9—Fort Dodge, la. (Hotel Waukonsa) 
lowa Sewace Works Association. Sec’y, L. F. Skorczeski, 207 
South 15th Ave., Marshalltown, la 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel) 
Kentucky-TeNNessee INpUSTRIAL Wastes & Sewace Works 
Association. Sec’y, S. Leary Jones, 420 Sixth Ave., Nashville, 
Tenn 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel) 
Kentrucky-Tennessee Section A.W.W.A. Sec’y, J. Wiley 
Finney, Jr., 553 S. Limestone St., Lexington, Ky 


Sept. 14-16—Flint, Mich. (Durant Hotel) 
Micnican Section A.W.W.A. Sec’y, T. L. Vander Velde, State 
Dept. of Health, Lansing, Mich 








Sept. 18-22—Lake Placid, N. Y. (Lake Placid Club 
New Encitanp Water Works Assoctation. Sec’y, Jos 
C. Knox, 204 Tremont Bidg., Boston, Mass 








Continued on pad 
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MOUNT CLEMENS, MICHIGAN, WATER SYSTEM 
INSTALLS ITs FIRST ALOXITE POROUS UNDERDRAIN 


Robert Hansen, superintendent of the Mount Clemens, Mich., Water 
Purification Plant and Pumping Stations, has been studying methods of 


filtration for many years. During this time, he has constantly sought more 


effective ways to get longer life between filter rebuilds 


The Mount Clemens filters were installed in 1929. They are conven 
in design, with manifolds, perforated laterals and, until two years 


i 1 gravel and 
1 problem some years back, Mr. Hansen says, “The greatest difficulty 


I see it, is the mixing and mounding oft the various grades of 


sand throughout. Alchough mudball formation 


bottoms have been designed to reduce the amount of gravel 
thereby reduce the troubles due to gravel. But the only type | 


eliminates gravel entirely is the porous plate bottom 
complete rebuild of three filters in 1947 
i1iding again only six years later. This time 
mmendation, the Mount Clemens City Commission 
ition of a set of ALOXITE fused aluminum oxide 
ites. So far, the new plates have been in operation 


ind Mr. Hansen reports that he is highly optimistic about 
pectancy Robert Hansen, superintendent of the Mount Clemens 
Water Purification Plant and Pumping Stati 

; 7 ; , on a section of the new ALOXITE por 

The Mount Clemens City Commission is to be congratulated on its ienmediately afeer its installation 
progressive attitude and willingness to investigate new and improved 
methods. And Mr. Hansen deserves much credit for bis painstaking 

: - ‘ 56-page booklet tells how 

and thorough study of filter construction and media. porous plate underdrains con be 


CARBORUNDUM 


Registered Trade Mark 


applied to virtually any filtration or 
diffusion operation. Write for your 
free copy today! 


Dept. X85, Refractories Division Perth Amboy, New Jersey 
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before you 
spend thousands for 
pipe replacement! 





if you are considering replacing clogged pipe or water 
mains with new pipe, why not find out first how much 
you can save by having Flexible clean that pipe... 


» « « YOU SAVE ON THE COST OF NEW PIPE 
+» YOU SAVE ON PUMPING COSTS 
+ YOU SAVE ON INSURANCE RATES 
* YOU SAVE ON LABOR 


YOU INSURE GREATEST POSSIBLE WATER 
SUPPLY AT LOWER OPERATING COST 


Whatever your next job may be—send today for Flex- 
ible’s preliminary job cost estimate form. Flexible’s long 
experience in cleaning pipe from 2 inches to 12 feet in 
diameter at 1 /7th to 1 /30th the cost of pipe replacement 
(depending on pipe size) means a substantial saving. 
Clogged pipes cleaned by Flexible have been restored 
to 90%, of new pipe efficiency 


Send today for your preliminary job estimate form. We'll 
be glad to provide our estimate for your particular job, 
without cost or obligation 


STERILIZING WATER MAINS 
Flexible has specialized equip- 
ment and crews. Write for 


details! - 


\ 


©© f-1.e-x-j-b-I-e 
@ pipe cleaning company 


9324 5S. Norwalk Blvd., Los Nietos, Calif. * P.O. Box 167 * OXford 5.5713 


P.O. Box 191, South Houston, Texas . HUdson 6-7927 
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Sept. 19-21—Laramie, Wyo., (Connor Hotel) 


Rocky Mountain Section A.W.W.A Se y, J 


Johns-Manville Sales, Inc., Denver, Cok 


Sept, 21-2 Atlanta, Ga., (/lightown Textile Bid 
titute of Technology) 
4th ANNUAL Georcia Water & Sewace Scuoo 


1210 Hemphill Ave., N. W. Atlanta, Ga 


Sept. 21-23—Columbus, O. (Neil House) 
Onto Section A.W.W.A. Sec’y, M. E. Druley, Dayton Power 
& Light Co., Wilmington, O 


Sept. 21-23—Milwaukee, Wis. (Hotel Schroeder) 
Wisconsin Section A.W.W.A. Sec’y, Leon A. Smith, City 
Hall, Madison, Wis 


Sept. 22-24 — Winnipeg, Manitoba, Canada (/ 

ij 

Western CANADA Water & Sewace CONFERENCE. Sec’y 
Waddell, 3610 Manchester Road, Calgary, Alberta 


Sept. 25-27--Joplin, Mo., (Connor Hot l) 
Missourt Section A.W.W.A. Sec’y, W. A. Kramer, Rm. 3, 6th 
Floor State Office Bldg., Jefferson City, Mo 


Sept. 28-30-—Williston, North Dakota (Plainsman Hot 
Nortu Dakota Water & Sewace Works (27th Annual Con 
vention), Peter Nesheim, Supt., City Water Works, Williston, 
N. D 


Oct. 3-7—State College, Pa. (State College 
Water Works Scnoor, R. R. Kountz, Ass't Prof. San. Engr., 
State College Pa 


Oct. 4-5—Springfield, Ill. (Place not selected) 
Inninwors Water PLant Operators Conrerence, ANNUAL 
Meetinc, Clarence W. Klassen, Chief San. Engr., State Dept. 
Public Health, Springfield, I11., 


Oct. 5-7——-Minneapolis, Minn. (Radisson Hotel 
Nortu Centrat Section A.W.W.A., Secy. Lé« 
Thompson, Gen. Mgr., Water Dept., St. Paul 2, Mit 





Oct. 10-13—Atlantic City, N. J. (Ambassador Hotel) 
FeperaTion or Sewace & INpustria. Wastes Assocta- 
rion. (Annual Meeting). Sec’'y, W. H. Wisely, 325 Illi- 
nois Bldg., Champaign, I/I. 


(joint meeting with ) 


Oct. 10-13—Atlantic City, N. J. (Ambassador Hotel) 
New Jersey Sewace & Inpustria. Wastes Assocta- 
rion. Sec’y, M. S. Kachorsky, P. O. Box 766, Manville 
N.J 











Oct. 11-14—Atlantic City, N. J., (Chalfont Hotel 
PENNSYLVANIA Water Works Association (Annual Meeting) 
Sec’y, Davis Dunlap, 2609 N. Second St., Harrisburg, Pa 


Oct. 12—Norridgewock, Me 
Marne Water Uritiries Assoctation. Sec'y, Earle A. Tarr 
15 Bowdoin St., Winthrop, Me 


Oct. 16-19—San Antonio, Tex. (Gunter Hotel) 
Soutuwest Section A.W.W.A. Sec’y, Leslie A. Jackson, Rob- 
inson Memorial Auditorium, Little Rock, Ark 


Oct. 17-18—Sydney, Nova Scotia (1 ve Hot 
Maritime Brancn, CANADIAN Sect LW. W.A 
Kline, P. Eng. Chief Engineer, Public Service 
P. O. Box 608, Halifax, N. S 


(Continued on pad 





WHLAER PROCESS 
EAT 


HEATX at Urbana-Champaign, Illinois, Sani- 
tary District rated at 750,000 BTU/hr. 


Consulting Engineers-Wilson and Anderson 
Champaign, Illinois 
Mr. E. J. Beatty - Supt. Sanitary District 


The complete HEATX assembly 
consists of control panel, fire tube 
hot water boiler and tube within a 
tube heat exchanger. Absolute con- 
trol of all functions is provided. 
Boilers are designed to burn either 
sewage gas, sewage gas and oil or 
sewage gas and natural gas. 

The HEATX is available in stand- 
ard sizes ranging from 100,000 to 
2 million BTU/hr. output. Write 
for bulletin 248 82. 


Sat aii 


WHLAEF mm 95 | 


The Walker Process HEATX, for digester 
sludge heating is designed to provide the 
most efficient operation; plus flexibility in 
meeting the requirements of all applica- 
tions. 


For example, the HEATX, in addition to 
heating sludge at the proper temperature, 
can readily provide boiler water at a higher 
temperature for the building heating sys- 
tem. For further efficiency the piping of 
the HEATX is frequently arranged to per- 
mit the unit to utilize jacket cooling water 
from gasoline engines in the plant's stand- 
by power installation. 


The boiler water is maintained at 180°, for 
efficient building heat, while water sur- 
rounding the sludge tubes is blended to 
140° with thermostatic protection against 
temperatures where sludge heating demand 
is less than boiler capacity. Sludge and 
water velocities up to 4 ft./sec. guarantee 
high heat transfer coefficients and com- 
pletely eliminate any danger of sludge 
caking. 

The HEATX is readily adaptable to any 
installation, Existing plants may utilize 
present boilers or engine jacket water as 
a heat source. 


nis y ’ 


ne 14 F 


AURORA, ILLINOIS 
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WALKER PROCESS EQUIPMENT INC. 


Factory - Engineering Offices - Laboratories 


Tr, 1¥55 








AN ALL STEEL 
Waste Treatment Plant 


The tank at the left is a Spiragester, the tank to the right is 
a high rate filter, and the short tank in the foreground is o 
non-mechanized hoppered bottom final Spiraflo Clarifier. The 
plant handles the wastes from an ice cream manufacturing 
plant 
Write for New 
Spiragester Bulletin No. 135 


LAKESIDE ENGINEERING CORPORATION 
222 West Adams Street Chicago 6, Ill. 





«oe STOPS 
CONDENSATION 


NoDRIP PREVENTS RUST 
— ANYONE CAN APPLY 


NoDrip plastic coating is eas- 
ily applied to tanks, containers, 
suction lines, vats, pipes, walls, 


ceilings, etc. NoDrip adheres to 


a ee ee ee le ee 


forms a seamless 100% mois- 


ture-proof covering that is ef- 


Acid, 


fective as soon as dry 


alkali and brine resistant 


SEND NoDRIP HANDBOOK 


Interesting 52-page 
M 
Handbook shows NAME 


what NoDrip is ADORESS 

and what u does. 

SEND COUPON TODAY city il eee 

j. W. MORTELL CO. + 599-H BURCH ST. + KANKAKEE, ILL. 
TECHNICAL COATINGS SINCE 1895 
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19—Pittsburgh, Pa., (Hotel William Penn) 

wuaL Water Conrerence, W. M. Porter, Sec’y., The 
Engineers Society of Western Pensylvania, Hotel William Penn, 
Pittsburgh 30, Pa 

19-20-—Clarksburg, W. Vir. (Waldo Hotel 

West Vircinta Sewace & InpusteiaL Wastes ASSOCIATION 
(%h Annual Meeting) Sec’y, G. O. Fortney, State Dept. of 
Health. Charleston 5. W. Va 


Oct. 19-21—Des Moines, la 
lowa Section A.W.W.A 
Bidg., Marshalltown, la 


Sec’y, H. V. Pedersen, Municipal 


Oct. 20-21—Clarksburg, W. Va. (Waldo Hotei 
West Vircinta Section A.W.W.A. Sec’y, 
State Dept. of Health, Charleston, W. Va 


Harry K 


Gidley, 


Oct. 20-22—Atlantic City, N. J. (Madison Hotel) 
New Jersey Section A.W.W.A, (Fall Meeting) 
Tygert, Box 178, Newark, N. J. 


Sec’y, C. B 


Oct. 24-28—New York, N. Y. (Hotel Statler) 
American Socrery or Civic Encineers. (Annual Meeting). 
Sec’y, Wm. N. Carey, 33 West 39th St., New York, N. Y. 


Oct, 24-28—State College, Pa. (State College 
Sewace Works Scnoor, R. R. Kountz, Ass't Prot. Sar 
State College, Pa 


Oct. 25-28—Sacramento, Calif. (Senator Hotel) 
Cautirornia Secrion A.W.W.A. Sec’y, Henry F 
Manzanita, Pasadena, Calif. 


Jerauld, 1040 


Oct. 26-28—Washington, D. C. (Hotel to be announced) 
Cuesareake Section A.W.W.A. Sec’y, Carl J. Lauter, 6955— 
33rd St., Washington, D. C. 


Oct. 30 Nov 2 
ALABAMA-Mississipp1 Section A.W.W.A 
White, 537 Dexter Ave., Montgomery, Ala 


Biloxi, Miss. (Buena Vista Hotel 
f sec y 


Charles W 


Nov. 3-5—Richmond, Va. (Hotel Roanok« 
Vircinta Secrion A.W.W.A., Secy. J. P. Kavanagh, 213 
Carlton Terrace Bldg., Roanoke, Va 


Nov. 6-9—Orlando, Fla. (Hotel to be announced 
Fiortwwa Section A.W.W.A. Sec’y, Harvey I 
2328, Jacksonville, Fla. 


Skaggs, P.O. Box 


Nov. 6-9—Orlando, Fla., (Orange Court Hot 
Frorma Sewace & Inpustria, Wastes Association (Annual 
Meeting) Sec’y-Treasurer, M. E. Dawkins, P.O. Box 210 
Jacksonville, Flz 


14-16—St. Louis, Mo. (Chase Hot 
Ci neve Pire Suort Course (Annual), Howard F. Peck 
worth, American Concrete Pipe Asst 228 N. LaSalle St 


Chicago 1, Il 


Winston-Salem, N. ( Robert I 
sROLINA Section A.W.W.A,, S« 
16 Bickett Blvd., Raleigh, N. ¢ 


Nov. 14-18—Kansas City, Mo. (Municipal Auditorium 
Amertcan Puptic Heattn Association (83rd Annual Meet 
ing). Exec.-Sec’y, Dr. Reginald M. Atwater, 1790 Broadway, 
New York, N. Y. 


Nov. 16-18—Allerton Park, Ill. (Univ. of ’ 
Water Works MANAGEMENT SuHort Covurst 
lr. E. Larson, State Water Survey 


Director Dr. 
{ rbat a 


Dec. 14—Augusta, Me. 
Marne Water Uriities Association 
15 Bowdoin St., Winthrop, Me 


Sec’y, Earle A. Tarr, 











fe 














— 


Graphic demonstration of the contrast be- 
tween out-moded methods and modern design 
is shown at the activated sludge plant, Mt. 
Penn, Pennsylvania, which has an average 
dry weather flow of 350,000 gallons per day. 
At this plant a 100 Sq. Ft. COILFILTER has 
replaced two75’x 30’glass covered drying beds. 
Installation was made right in the old drying 
beds, as shown above. The COILFILTER 
assures Mt. Penn of economical, efficient serv- 
ice with a capacity potential to meet increased 
sludge dewatering demands for years to come. 





Mt. Penn plant superintendent Lewis E. 
(Bud) Klein says: “Prior to the installation of 
the COILFILTER in the Spring of 1954, a 
lagoon was built to dispose of sludge. Digesters 
were still overloaded; there was little or no di- 
gestion. Analyses on sludge withdrawals showed 
total solids under 2%, volatile total solids as 
high as 70%. After one year's operation, two 
days weekly, sludge analyses showed total solids 
at well over 6% and volatile total solids under 


50%. Our COILFILTER speaks for itself.” 


Write for Bulletin No. 103 


Consulting Engineers: Gitseat Associates, Inc 


KOMLINE-SANDERSON ENGINEERING CORPORATION 


Peapack, New Jersey 
Manvtacturers of the COILFILTER ...the modern sludge vacuum filter 


Avat 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


New Equipment 


Portable Emergency Chlorination New Side Boom For Oliver Nicknamed _ the ittle Boomer’ 
801 Crawler Aids Pipeline Handling 


the unit is designed specifically to at 
swer the need and requirements 
tor a small, maneuverable big ca 
mt ot , pacity unit crawler-boom for lig 
diaphragm A 3 y pipeline handling work 
: lor ga chlorin Che “Little Boomer” lifts loads of 
ded thi de elop : j : up to 1,600 pounds and will lay and 
Vortable Chlorinator , ; lower in up to a 6 inch line. It will 
only 40 pounds, is carry single 48-foot lengths up to 12 
i small suitcase, and ; % inches in diameter. For still greater 
its own handle, yet a> oe stability with heavy loads, the ‘Little 
ect chlorine gas into Boomer” can be equipped with a1 
ige plant at capacitic me automatic hydraulically operated 


0.1 to 1000 nound pet 


i counterbalance 


7 Load and boom lines operate off two 
Aarries ) 

) hydraulically driven winches. The 
enriientt . ‘ 
- , boom itself has only two controls and 
iti or wc} ‘ 
a , works so easily that it is said an inex 
liberg i ibis . The Oliver ( orp ( hicago ill.. has 
a permanent gra developed a handy and highly versa 

, ma few minutes 

t or chlorine tile We boom for the Oliver © ; 


verienced man can learn to handle 
| 


(Continued on pada 








BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 
sive main line meter for totalizing water gallons, cubic feet, etc. For complete 
consumption. Gives dependable, information on this easy-to-install meter, 
trouble-free service on the job. Meters write to Builders-Providence, Inc., 350 
accurately over wide range — six-digit Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE | 


DIVISION INDUSTRIES, INC. 


SvitoOees i N FOUNDRY @ PR ° eTironeeas int ee OMEGA MACHINE CO 
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to operate 
longer 

with minimum 
repair and 


power costs 


that they are designed by skilled engineers and built by master craftsmen 
to stand up under tough conditions. For nearly half a century, pump users 
have known that Johnston Pumps are economical to operate, easy to install 
and dependable in performance. Learn more about how Johnston can solve 


your pumping problems. Fill in and mail coupon today 





JOHNSTON PUMP COMPANY 


Founded in 1909 


Bin “K", Pasadena 15, California 


Kindly send colorful, [ ] , , 
illustrated bulletin Have representative call 


Name 


JOHNSTON Company 


VERTICAL PUMPS Address 
City 
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Something New in Flocculating ing industry, where settling ci Following their successful appli- 


Aaents Offered by slimy mineral-bearing pulps is a cation in the mining industry, 
3 critical problem, \erofloc” Re “Aerofloc” Reagents were next 


American Cyanamid agent also should have app! ation used by a number of < oal properties 
in water and industrial wastetreat- to accelerate the settlement and re- 
ment through the agglomeration of moval of suspended solids from 
colloidal material and organi washery wastes prior to discharge 
slimes, thereby increasing the ef of these effluents into a stream 
fective capacity of clarifying units American Cyanamid reports that 
and filter at one mine the addition of only 

‘Aerofloc” Reagents are large, 7 Ib. of “Aerofloc” Reagent per 7 
complex molecules which, when hour day treats 10,000 gpm of wash- 
added to aqueous suspensions, bond ery waste, running 3 to 4‘ solids 
together the individual fine solid by weight, giving a clear clarifer 
particles into quickly settleable overflow which is acceptable for 
foe These flocs settle more rap- discharge into the stream without 
idly than the unconsolidated par- filtration 
ticles, leaving a clarified super Plant scale testing at a New 
natant suitable for re-use or for [England knitting mill showed that 
discarding without creating a pol- only 4 parts per million of “Aero 
lution problem floc” Reagent caused rapid settling 

Where suspended solids are re of a textile waste and doubled the 
moved by filtration, American Cy- effective capacity of the waste 
anamid reports that “Aerofloc” treatment plant, since the settling 
Reagents have improved filtration tank could be operated at higher 
rates as much as 150‘e on various rates. 
types of material In the mining Illustrating the remarkable speed 

ican Cyanamid Company industry, vacuum filter cakes, ordi of clarification of a waste treated 

eloped a new and revolu narily slimy and high in moisture, with “Aerofloc,” the accompanying 

group of synthetic polymer have been firmed up so that they picture reveals the settleability of 

if not spontaneous! could be readily handled. In addi the solids only 10 minutes after 
finely-divided yhid tion vashability of the filter cake Hocculation 

o that settling and has been improved, thereby cutting \ brochure on “Aerofloc” Re 

iccelerated oluble losses or improving liquid agents and samples of these spec 


I ipidl 


originally tor the min recovetl tacular flocculants are available 


For centuries, in Italy, sewers have been 
cleaned by hard, back-breaking hand 
labor. These proud Italian sewer crewmen 
in Livorno are now working more safely, 
more easily, and with dignity above ground 

doing the work in about 1 /5th the time 
formerly required—using power operated 
“Flexibles’ Stoppages that were formerly 
impossible to clear are now relieved in 


minutes 


— 


_ - a 
Your city, too, can modernize at nominal cost ¢ 
For the facts, write for CATALOG 55-A Today! 
INC. 


37686 DURANGO AVE... LOS ANGELES 34, CALIF 


(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 
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from the Mineral Dressing Dept 
\merican Cvyanamid Co., 30 Rocke 


Plaza, New York 20, N. ‘ 


Té eT 


Submersible Sewage Ejector 


804 


Che Weil Pump Company, Chicago, 
lll., has announced the production of 
an improved Submersible Sewage 
Ejector with a 3 inch discharge 

The new 3” pump is a heavy duty 
screenless type, equipped with the 
Non-Clog Bladeless Impeller that is 
designed to pump all raw sewage 


even rags! 


Chis unit is designed for continuous 
operation during extreme and overt 
load periods ; it is self-contained with 
sealed bearings requiring lubrication 
change once every five years Phe 
motor and bearings are hermetically 
sealed. The motor housing drive shaft 
and impeller—all of the working parts 

are an integral and interchangeable 
unit. The neoprene covered power 
cable from the pump to the control 
panel is encased in an armored guard 

Multiple pump installations are tur 
nished with controls to program the 
operation and combine the individual 


units for load requirements 


Positioner Relay Kit 
Solves Valve Problems 


805 


Railey Meter Co.. Cleveland, Ohio 

has announced that a ne Positioning 

felay Kit i ailable tor field 

ipplication to ar r-operated control 

Manufacturer clain 

| ilve positioning 
O4A 


this rela 





Sludge drying beds in the Landis Township Sewage Disposal Plant, Vineland, N. J. 
Concrete areas are well protected against deterioration by Bitumastic No. 50. 


It would be difficult to find forces that 
are more destructive than those en- 
countered in modern sewage plants. 
Under the onslaughts of raw sewage 
and strong chemicals, concrete de 
teriorates quickly and metal soon cor 
rodes unless the equipment is pro- 
tected by specialized materials 


Protection for Water Lines 


Koppers makes hot-applied Bitumastic® 
Enamels that protect interior and ex 
terior surfaces of large-diameter water 
lines against every corrosive force 
found underground. Write for free 


literature 





That is why Bitumastic No. 50-—a 
specialized material—was selected to 
protect ‘the concrete in these sludge 
drying beds. Bitumastic No, 50 is 
extra-thick. It is extra-tough. And it 
is specially formulated from a base of 
coal-tar pitch that is, for all practical 


purposes, impervious to water 


lo control corrosion and deteriora 
tion, Koppers makes a family of cold 
and hot-applied protective coatings 
Each coating is specially formulated 
to handle specific protection jobs 
Write for complete information on 
how these durable coatings can give 
your sewage-plant equipment /asting 
protection 


MADE ONLY BY KOPPERS 


BITUMASTI( PROTECTIVE COATINGS A 


SOLD THROUGH INDUSTRIAL DISTRIBUTORS - 


KOPPERS) 


Y, 


KOPPERS COMPANY, INC. 


Tar Products Division, Dept. 861-1, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOOOWARD, ALA 
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f inbala 
teresis, and 
characteristi 
control valves 
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in mamtaming stable print 


re spor ~é 


wtuate 
\s little as 0.0605 


‘ hange 


Sig max 


direct of ré 


the days 
of the 
Divining 
Rod 


are long 
past! 


are integ 
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riction load and suitable for top or 


( | mnet nected valves ix 


undesirabl are supplied for square 


hottom-cot 
pre-shaped cams 
linear, 


square, and half-travel regulating 


characterist« Further 
simplified hy 


Calls \ 


and by-pass air 


relay is par- is 


suppl 


Dust ar moimstu 


amplit 


protect the 


mechat Istl 


will 806 
j ' ] Vhoto olt | 


N I has 


Solve your water problems 
with THE RANNEY METHOD 


The latest techniques and a new 
scientific approach now solve the 
problems of ground water flow and 
infiltration, Our Hydrogeological 
Division can determine, the depend- 
able capacity of each Ranney hori 
zontal water collector system prior 
to construction. 

The RANNEY 
METHOD requires less personnel, 
cuts operating costs, and eliminates 
costly filter plants... . Write now! 





FANnney 


se 


Water Suppl 
841 Alton 


Warer & Sewace WORKS, 


Columbus 


() |) 


ies Inc 


19, Ohio 


Aucust, 1955 


Line-Operated pH Meter 


( orporation 


announced 


ld shaping 


polar coordinate im 


spring clip locks 


alves in place 


vasket 


relay 











Line-( perated pH Meter Model 110 
Chis instrument incorporates a large 
size indicating meter of 7” 
which covers the entire pH range from 
0 to 14 without switching and without 
reversal of the 

Model 110 is intended mainly as a 
laboratory type instrument, but can be 


scale length 
pointe r trave 


furnished in a portable shape with 


baseboard and carrvine cover. The 
available accessories include a swing 
arm adapter for immersing the elec 
trodes by tilting motion and a shield 
ing hood for use of unshielded ele 


trodes 


Single-Wrap Coal Tar Pipe Tape 


| vanston, Il] . 


has announced the development of a 


lapecoat Company, 


single-wrap coal tar tape for pipe, pipe 
joints, fittings and couplings 

The new Tapecoat-X permits sin 
gle-wrapping with onl) inch over 
lap, in contrast to the regular method 
of overlapping slightly more than halt 
the width of the tape to secure effec 
tive protection, it is pointed out 

Advantages claimed include greater 
coverage due to the single-wrap fea 
ture; easier application through ar 
exclusive separator-film which facili 
tates unrolling and automatically dis 
appears in the application process 
through 


in time and labor 


wrapping ; and over-all econ 


savings 
taster 

omy in material cost. The tape 1s avail 
able in rolls of 2, 3, 4, and 6 inch 


widths 


Pneumatic Sponge Pump 
808 
\ngeles 


announced a heavy duty, 


Bvron lackson Co Los 
Calif., has 


rugged, yet compact and lightweight 
Pneumatic Sponge Pump that is ready 
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irk by simply connecting At the York Water Company's impounding basin two SMS Bascule 
or 125 ¢.f.m. air com Gates, 4’ high and 93’ long, are used for increasing the reservoir 
priming is needed. Simply storage capacity 25 per cent. More than 10 gal. additional capacity 
hose and water discharge was gained for every penny spent on SMS Bascule Crest Gates 
xhaust pipe prevents muck Other recent installations are at the City of Decatur and City 
from entering the motor of Springfield, Ill., and the Spring Valley Water Works & 
gth of this exhau an be Supply Co. in Spring Valley, N. Y. 
required 
Sponge 
age, cen 
a rotary 
ranging trom OU 
square 1m h and aun 
5/ to 99 cubic teet 
1-lift sump pump 
operate against 
76 cubic feet and capaci 
gallons per minute 
otor 1s equipped 
nd has a variable 
thereb permitting 
particular conditions 
r is attached with 
hours opera 
detached and 


air supply line 


New 2 Cubic Yard Payloader 


rh Co.. Libert 
innounced that the third, 


of the completely new ems 


lrive tractor-shovels has BASCULE GATES 
d to the Payloader line 
nated as the model Hd), this 
ha a capacity ot two 


Some of the features of 


-- ~ ee ARE YOu FACED WITH 

) satety ; d stab y are 

ol Ges ot ae A WATER SHORTAGE? 
H©) Payloader fea 


developed comple te 
wnsmission Often the easiest, most economical way to increase your storage 


or spillway capacity is through the installation of SMS Bascule 

Crest Gates on existing dams. You can control heavy runoffs 
Swing-Arm Adapter without loss of stored water or raising the pond level. Regional 
For pH Meters hazards, like ice or heavy debris, can easily be handled. A clear 
crest is provided by Bascule Gates, which lie flat on the dam crest 
in the open position 


810 
orporation rk, 
eloped ti ving-Ar SMS Bascule Gates can be furnished with automatic controls for 

for con electric or hydraulic operation. Sizes up to 10’ in height and great 
length can be provided. Consult SMS 
for details and technical data on hy 
draulic turbines, Bascule Gates and —_ Gates & Hoists 
urbines Trash Rakes 


other accessories. Write to S. Morgan : 
‘ Pumps Accessories 


Smith Company, York, Pennsylvania 


akers. Adiust 


idapter permit 


Rotovalves Free-Discharge 
Ball Valves Valves 


Butterfly Controllable-Pitch 
Valves Ship Propellers 


AFPFILIATE MORGAN NAT LIMITEO TORONTO 
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WATER 


W&SW 


B-I-F Expands Sales 
And Service In Midwest 


lr 
yreatet 


tor 


ii¢ 
for 
A 


m of 


program 
two 
the 


personne 


mn 
] 


ufactured 


Propor 


Machine 


We Furnish STEEL GEARS 
with CUT TEETH 


for MaH 
VALVES 


for ind closing large 


rrowing trend among valve users. For 


rears opening 


yper ition, such gears must meet strict 
ering standards M&H Valves 


ppe d with high strength steel gears with 


That's why 


i 


etl 
Either bevel or spur gears can be furnished 
for both NARS OS&Y Valves 
mounted either with open bracket or enclosed 
outsick Non-rising stem bevel 
pul tilable with worm 


indi 


and (ears are 


pa ked gear case 


eare i ‘ ilves ire i\ 


eat itor to show when the valve is closed 
partly open of full open Internal working parts 
of the indicator are bronze. For details, wire or 


write M&H VALVE AND FITTINGS COM- 
PANY, Ar Alabama 


M.H 


niston 


INDY 
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sTey 


FILTER PL 
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ANTS 
AND 


Manufacturers’ News 


Co., 
I ri 

M. H. Strickland, widel 
the petroleum and 
has 
dustrial Sales 
trict which 
plete industrial line 
Proportioneers, In 

\ new office at 
Street, Milwaukee 
old D. Bugg whil 
at 54 West 30th 
managed by B \ndersot 

In Minneapolis Mr 
Voegtli has been added to the 
Service Department. Mr. Hart 
B-I-F for six years 


Kansas City 


Division 


petrochet 


been appol ted Mar 
for 


W ill now 


is headed b 


Hat 
another new office 


Indiar 


St.. apolis is 
ron 
Thomas 

“Ales 


M« 


with has 


the 
Stuart Caton now 1 


Bride, 
roree 


K.C 


joined sales 


with \W 


SET VICE 


the 
Department 


Fischer & Porter 
Establishes New Division 
For Water & Sewage Field 


Fischer & Hat 
boro, Pa., has established a new Mu 
nicipal Division to 

officials of 


waterworks 


Porter Company 


otter 
city 
and sewage plants 
the complete re 
search, engineer 
ing and sales serv 
ices maintained by 
the 
firm 


(;,eorg¢ 


instrument 
W 
Gard (pictured, 
left), formerly Midwest division man 
ager for Fischer & Porter, has been 
named manager of the new division, 
which will have its headquarters at 
16511 Kinsman Road, Shaker 
Heights, Cleveland, Ohio 
Gaard is re sponsible for engineet 
ing, sales and services of all Fischer 
& Porter products for waterworks 
plants [hese 
control instrumet 
equipment, and 
ntralized 


and sewage include 
measuring and ts, 


cholorinating 1uto 
mati 


control of 


logging systems tor ce 


waterworks 


Gar Wood Appoints Peck V.P. 
Wa 


Gar Wood Industries, Ine 





Michigan, has announced the appoint 
ment of Milton G. Peck as vice presi 
dent and director of sales and adver 
tising 

Mr. Peck for the past four and 
one-half years was sales manager of 


the electric industrial truck division 


of Clark Equipment Company, Battle 


Creek, Mich., and for twenty-six 
was sales manager of the in 
truck division of Yale & 


Mfg. Co., Philadelphia, Pa 


Trubnick Joins 
Komline-Sanderson 


Komline-Sanderson Engineering 
Corporation, Peapack, N. |., has an 
nounced the ap 
pointment of ku 
gene H. lrubnick 
to the sales eng! 
neering stafl 
\ graduate San 
itary engineer, 
Mr. Trubnick has 
had wide experi 
ence in the practi 
cal problems of 
sewage treatment 
yosal, including five years in 
Army during World War II 
author of numerous techni 
that have been published 
will work out of the 
ravel as required 
Sanderson repre 


prope I appli ation ot 


Penn Instruments Creates 
Separate Municipal Sales Division 


nstruments Division, of Dut 

Mant g Lo Philadelphia, Pa., 

nounced the formation of a 

rate municipal sales divisior 

ded by Richard A Mec(uade with 

lit eT a regional sales 

formation of the nev 

n made necessary duc 

creased sales in the water and 
held 

McQuade and Mr. Sommer 

with Simplex Valve and 

been engaged in flow 

the municipal 

d | ive been 


association 


Carborundum Company 
Promotes Two 





r 
PROBLEM: . , Tel Mthele) EF 


To obtain at minimum cost Stevens 


the essential information on 
flow required for efficient 

operation of a small Ty 4 e 4 TI 

sewage treatment 














* The Type L-T1 will record the head 

on the measuring flume, will indicate 

the volume of flow for any time interval and will give an 
instantaneous reading of the rate of flow. The head record, 
made on convenient rectangular coordinates, is basic infor- 
mation for permanent record from which plant operators 
and State Sanitary Engineers can check flows and volumes. 
The volume reading from the totalizer dials and the rate of 
flow indicator are essential for intelligent operation. Read- 


ings can be made in any desired volume and flow units. 


STEVENS. _.... invaluable for your reference file 
DATA 144 pages of technical data on recorder instal 


lations plus a wealth of hydravilietables and 


BOOK conversion tables. Send $1.00 (No C.0.D.'s) 


CONSULT WITH STEVENS INSTRUMENTATION SPECIALISTS 





LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 WN. E. GLISAN STREET + PORTLAND 13, OREGON 


Foremost in Precision Hydraulic instruments Since 1907 
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e President, was ele 
Controller Mr 

staff A 
Controls was 


(,corge 
ssistant tor 
named 
the President 

post Mr 
umes lreasurer-Con 
ror Ihe 


lhe Canadian 


executive 


Carborundum 
Carborun 


Assistant to the Presi- 
The Carborundum Com 


Assis 


(,ottschalk as 
dent, joimed 
pany in Or tober, 1954, as Staff 


tant for Management Controls 


Bailey Meter Moves 3 
District Offices 


located at 1145 Peachtree St., N. E., 
Room 3090, Atlanta 5, Ga. The Atlan- 
ta staff includes instrument engineers 
J. W. Cunningham, W. R. ¢ 
ham, V. D. Kemp, J. R. | 
C. W. Berry.” 

Ihe Dallas office, under the 
agership of F. D. Krusemar 
located at 6615 Snider Pla Room 


inning- 


nch and 


man 


Is now 


211, Dallas 5, Texas. Krusemark is 
assisted by P. B. Newell 

Under the managership of R. F 
the Memphis office 
Memphis 11, 


Cleveland, 

\tlanta, 
Memphis, 
have 


Batley Meter Company 
(Ohio, has announced that the 
Dallas, Texas, and 

offices of the 
moved to larger quartet at 3 

lhe Atlanta office, under the man Tenn 
agership of M. J. McWhorter 


lhe Carborundum Metals 
(Canada Sand Papers 
( Bowers Company (ya 


and lenn compan 


lachine ( orporation ; ver . 


um Company of Puerto 355 Poplar Ave 


Is noOwW 


. | Wanich Promoted By 
Fischer & Porter 


erman, who succeed Vir 


Hatboro. l’a 
\\ 


Fischer & Porter, ; 
Wanich 
ed to 
reated 


sistant 


has announced that Glenn ¢ 


MONTREAL 


Uncovers mobi 
Continents Oldest 


CAST IRON 
WATER MAINS 





nev ( 


Chlorinator Divi 

sion 
Wanicl 

came to 


Ww rte? two 


who 
q Fischer 
in the chlorinator division 
that field 
Philadelphia office 

Before joining Fischer & 


served as sanitary engi 
Bethlehem, la., 


been dine 











technica 


engineer in the ce 

Recent excavations in 
Montreal, Canada, uncover- 
ed the oldest known water he 
mains still in service on the the City of 
North American continent. managed water 





supply and 
He Banh 


Sew are 


_ , treatment plants 
Che mains—several thou- 


. sand feet of cast iron pipe 
were laid 138 years ago to replace original wooden 
mains laid in 1800 


the Pennsylvania 
trial Wastes Association 


Rembe Elected Vice President 
Of Rodney Hunt 


Rodney Hunt 
(Orange, Mass., 
Mr. Jack W 
Vice President 

Mr. Rembe 
Hunt Machine 

Reason for the long life and long run economy of cast Massachusetts in 
iron pipe is its effective resistance to rust. It is the he 
one ferrous metal for water, gas mains and sewer con- 
struction that will not disintegrate from rust. 


Historically interesting as was this discovery, the 
record revealed of more than a century-old cast iron pipe 
ervice is by no means unique. In Versailles, France, 
cast iron mains installed in 1664 are still functioning. 
In Germany there are several authenticated lines in use 
today after two centuries of service! And in many 
American cities the original cast iron mains are still in 
perfect condition after serving for generations. 


Machine Co., 
has announced that 
Rembe has beet elected 


jomed the Rod 
Company, ()1 
june, 1947 
Manager 

Export Division. For five years 
rt of 


was appointed 


developed and directed the exis" 


the company’s products in many for 


. * * + : 
eign countries and traveled exten 


Our Company does not manufacture cast iron pipe, but pro- sively in working with overseas rep 


duces quality iron from which quality pipe is made by many of 
the nation's leading foundries. 


resentatives and customers 
In 1953, Mr 
Sales Manager of the firm 


the sales activities of the company’s 


Rembe was appointed 


directing 
five product divisions in both domes 


tic and export markets. In addition 


Woopwarp Iron Company 


WOODWARD, ALABAMA 


to the new position of Vice President, 
Mr. Rembe cirect 
the sales activities of the company 


will continue to 
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Drake Elected President 
Of Pennsalt 


Pennsylvania Salt Manufacturing 
A. Philadelphia, Pa., has announced 
that William P. Drake, formerly ex 
ecutive vice president, has been elected 
president 

Mr Drake succeeds (,eorge 13 
eitzel who will continue his asso 
ciation with the company as a mem 
ber of its board and in addition will 
serve as chairman of the board of the 
Pennsalt International Corporation, 
i subsidiary 

At 42 vears of age, Mr. Drake is 
the youngest president in Pennsalt’s 
105-year history, and with 21 years 
service prior to assuming office, will 
have longer company experience than 
all but one of his thirteen predeces 


ors 


Bulkley, Dunton Appoints 
Regional Sales Manager 


Bulkley, Duntor ’rocesses Inc., 
New York, N. ' las announced the 
appointment of d W. Subert as 
astern lustrict ales Manager 

Subert comes to Bulkley, Dunton 
vith a broad background in sales and 
engineering Prior to jomime the 
New ork firm, he was Vice Presi 
dent of Baker, Smith & Compan 
Inc., of New York where he was re 
ponsible for the development of a 
program tor overseas construction of 
industrial plant 

Making hi headquarters at the 
rm’s offices at 205 Madison Avenue 
New York City, Subert will cover 


astern and South-kastern state 


Hippler Appointed Gen. Sales 
Manager For Gar Wood 


(gar Wood Industries, Inc., Wayne, 
Michigan, has announced that Harold 
H. Hippler has been appointed get 
eral saies manager 

Mr. Hippler has been associated 
vith Gar Wood Industries since 1924 
nd has filled many important posi 

sale activi 


\ native of Detroit, Hippler started 
vith Gar Wood as a parts department 
cler} He has been manager ot (sat 
Wood's truck equipment sales branch 
in Boston and assistant branch man 
wer at both Boston and Detroit In 
1949 he was appointed manager of 
(sat Wood 5 branch divi ion composed 
f direct factor truck equipment 
ales outlets. In 1954 he was made 
issistant director of sales and service 
idministratior 


Continued on fa 


How to make a school foundation 


| water repellent, sturdy and long lasting 


THOROSEAL 


Foundation Coating 


Correct procedure is shown 
here, where foundation is 
given 2 brush coats of 
THOROSEAL Foundation 
Coating, immediately after 
construction forms are re- 
moved. 





Poured concrete exterior 
walls and tunnel walls, 2 
coats of Foundation Coat- 
ing, and inside concrete 
block walls, 2 coats of 


THOROSEAL 


Bagley School 
Pontiac, Michigan 
Architect—William Zimmerman 

Contractor—Nolan Gotschall 


NO MAINTENANCE COST HERE! 
THOROSEALING the foundation walls of 
this new school building, means less upkeep, 
less repairs. Water cannot penetrate masonry 
now and cause costly damage. 





Get our pictorially described literature 
“HOW TO DO IT” 
STANDARD DRY WALL PRODUCTS INC. 


NEW EAGLE, PENNSYLVANIA 
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New Engineering Firm Formed 
In Seattle, Washington 


ly Henry Gellert, former 


+ the eattle Cra 


( ompany 
hington, has announced 
ora new 


needs ot the 


engineering 


Pacity 


e partner of the 
engineering tirm ot 
\ssociates 

iirm is a jomt ven 


ups of 


| engineet to 


independent associates 
ilists in their own lines, 


ersence and long service 


industries 
operating 


professions in the 
they 
helds include water 


their 
whi h 
| he ~ 


sewage disposal 


have been 


supply and 


Rockwell Transfers O’Brien 
To Brooklyn 
Rockwell Manufacturing Co., Pitts 


that 


manager 


burgh, Pa., has announced 


(george Kk. O'Brien, factory 
at the 
plant at Umiontown, Pa., 
vear, has been transferred to the com 


meter plant 


water meter 
for the past 


company Ss new 


pany’s Brooklyn water 


as foundry manager 


To meet every requirement 


you can depend on 


the MATHEWS Flange Barrel Hydrant 





For maximum reliability at lowest cost, you 
can’t buy better than the Mathews Flange 
Barrel Hydrant. It has all the features that you 
look for in a top-quality hydrant 
parts removable through the barrel, compres- 
sion-type valve to prevent leaking in case of 


internal 


damage, completely revolving head. In addi- 
tion, every friction point is protected by at 
least one bronze surface, and all water-carry- 
ing areas are designed to reduce friction and 


loss of pressure 


And at slight extra cost... 


The Breakable Flange and 
Stem Coupling —A specially de- 
signed flange in the standpipe 
just above ground level and a 
frangible coupling in the hydrant 
stem are both designed to snap 
when struck a blow heavy enough 
to break the hydrant. Both can be 
replaced quickly and inexpen- 
sively without excavation, while 
the rest of the hydrant remains 
undamaged. 


MATHEWS wnyprRants 


Made by 8. 0. Weed Company 
Independence Square 
Philadelphia 5, Pa 
Sand.Spun" Pipe 
ond 8. D. Weed Gate Valves 


Public Ledger Building 


Manvfacturers of 


sand molds 


Water & SEWAGE WoRKS, AUGUST, 


centrifugally cast in 


1955 


Send for this 80- 
pege catelog. It 
contains full infor 
mation about the 

D. Wood line of 
Cast tron Pipe, Fire 
Hydrents, Gate 
Valves, and Hy 


dravlic Machinery 


Mr. O’Brien joined the company in 
1934 as a water meter machine shop 
worker in the Pittsburgh plant. In 
1940, he became an industrial account- 
ant and later served successively as 
machine shop foreman, inspection 
foreman and quality control inspector. 
In 1945, he was transferred to the 
Brooklyn plant, where he served five 
years as division accountant and of- 
fice manager and three years as man- 
ager of purchasing and production 


Pennsalt Moves Headquarters 


Pennsylvania Salt Manufacturing 
Company, Philadelphia, Pa., has an 
nounced that the headquarters of its 
operating division have been moved 
from the Widener Building to the 
new modern office building at Three 
Penn Center Plaza, Philadelphia 2, 
a. The telephone number has not 
been changed 

Components of the company that 
Chemical Specialties 
Thomas Division; In 
Sharples 
Inter 


have moved are 
Division; I. P 
dustrial Chemicals Division ; 
Chemicals Division: Pennsalt 


national ¢ orporatior 


Dickey Clay Mfg. 
Expands Production 
W.S. Dickey Cla 


Company, Kansas City, Mo., 
nounced a long range program of ex 


Manufacturing 
has an 


pansion and modernization 

The first phase of this program, 
which will be started as soon as plans 
can be completed, will increase pro 
duction 40,000 tons per year at the 
company’s and 
Pittsburg, Kansas plants and thereby 
bring the total capacity to 300,000 
tons. This step will involve the ex 
penditure of $1,500,000 for the ex 


Texarkana, Texas, 


pansion of these plants 

The new facilities will increase the 
production of the Texarkana plant 
by 20,000 tons per year, al d the Pitts 
burg plant by 20,000 tons per year 

\ccording to the company, work on 
the program should be completed by 
the end of this year or early in 1956 


Nuber Promoted by Bristol Co. 


Che Bristol ¢ ompany, Waterbury, 
, that Ernest 
Nuber has been promoted to general 


Conn., has announced 
field sales manager 

Mr. Nuber joimed the Lristol sales 
engineering organization in 1929. He 
Pacific Coast Manager in 
later brought to the 
Waterbury 
export manager. In 1948 he 
moted to the position of manager of 


was made 
1934 and 
home office at 


Was 
two become 

was pro 
’s application 


the compan) engineer 





ing department and has held the posi- 
tion of sales manager since the first 
of 1954 


Allis-Chalmers Appoints Lawrence 
Manager of New Columbus Dist. 


Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis., has announced the 
establishment of a new sales district 
under the management of Walter B 
Lawrence with headquarters in the 
Kingswood Building, Columbus, © 

Mr. Lawrence joined Allis-Chal 
mers in 1934 and has been a sales 
representative in the Cincinnati dis 
trict office since 1943 


Chicago Bridge Appoints Trees 
Manager Pittsburgh Office 


Chicago Bridge & Iron Company, 
Chicago, Ill., has announced that 
George S. Trees, a Director of the 
company, has been appointed man 
ager of the company’s Pittsburgh 
Sales office 

Mr. Trees has been in the employ 
of the company since 1936, and since 
July Ist, 1954, has been assistant gen 
eral sales manager of the company 
with headquarters in Chicago 

\dditional changes in the sales staff 
of the company include the following 
transfers from the general sales office 
in Chicago: Theodore F. Cocks was 
transferred to the Chicago sales office ; 
Jack W. Schultz to Salt Lake City 
sales office; and Richard KE. Croop 
to the Boston sales office 


Fulton To Head New Detroit 
Sales Office Of Roots-Connersville 


Roots-Connersville Blower, Divi 
sion of Dresser Industries, Inc., Con 
nersville, Ind., has announced the 
establishment of a Detroit sales of 
fice at 4917 Schaefer Road, Dearborn 
2, Michigan 

According to the Company, Mr. 
Daniel R. Fulton is head of the new 
othee 

Fulton, associated with the Com 
pany’s Chicago district sales office for 
the past five years, will assume re 
sponsibility for the organization and 
management of the sales territory as 
signed to the Detroit office 

\ mechanical engineering graduate 
of Northwestern University, Fulton 
joined Roots-Connersville in July, 
1948. He completed an extensive 
training program for sales engineers 
at the Company’s main plant and of 
fices in Connersville. Following this 
program, he was transferred to the 
Chicago office as a field sales engi 


Continued on page 102A) 


Qe you live by 


Diamond 





Chlorine 








QUICK DELIVERY FROM FOUR 
STRATEGICALLY LOCATED PLANTS 


When you are looking for a reliable, long-term source of 
supply for chlorine, call Diamonp ALKALI. We have four 
modern plants strategically located to serve major chlorine- 


consuming areas. 





These plants ship in all standard-size containers, including 
150-lb. cylinders, ton containers and single-unit tank cars. 
Shipments can be by rail, truck, and in some cases by water. 
For information and technical assistance on chlorine applica- 
tion and safe handling, call your nearby D1amonp Sales Office 
or write DiaMonD ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 





oxmowr J IAMOond 
“as Chemicals 


CHLORINE PLANTS: Edgewood, Md.—Muscle Shoals, Ala.— 
Painesville, Ohio—Houston, Texas. 


SALES OFFICES: New York, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Louis, Memphis, and Houston. 
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sales organization as 


ales representative, before being pro 


oted to district sales manager of the 


Kaul Clay Promotes Kidner Company's Pittsburgh ofhes 


} ( Manufacturing 0 

nnounced the | Sears Named South-Central 

eae Representative For Gorman-Rupp 
Ait 

(hio, Kid Gorman-Rupp Compan Mans 
ith Kaul eld, Ohio, has announced that Robert 
' to ha beer named South 

Kau ral District Repre enitative 
iles 1 av Mir ears joined Gorman-Rupp in 
ed the Company in 1937 1954 after seven years experience in 


neer. He later joined the pump industry. He was formerly 





“Out of sight—out of mind” can be a mighty expensive philosophy 
in any water distribution system. The above unretouched 
photograph proves this point, It shows a badly tuberculated 
eight inch main whose inside diameter was reduced to an average 
of almost 4.5 inches. Resultant higher pumping costs with reduced 
pressure and carrying capacity make it costly to tolerate such 
conditions. That is why the savings effected in reduced pumping costs 
frequently pay for the low cost of National water main cleaning. 
Since there's never a charge or obligation to inspect your 


mains, call National now! 


9 (atl ui. U ctenial Foteg ° 


NATIONAL WATER MAIN CLEANING COMPANY 


50 Church Street * New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECATUR, GA; 
P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. Michigan Avenue 
ERIE, PA; 439 E. 6th Street * FLANDREAU, $.D.; 315 N. Crescent Street * KANSAS CITY, MO; 406 
Merchandise Mart and 2201 Grand Avenve * LITTLE FALLS, NJ; BOX 91 * LOS ANGELES; 5075 
Santo Fe Avenve * MINNEAPOLIS, MINN; 200 Lumber Exchange Building * RICHMOND, VA; 210 
E. Franklin Street * SALT LAKE CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, 
TENNESSEE; 204 Slayton Street * MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CAN 
ADA, 576 Wall Street * HAVANA, CUBA; Lowrence H. Daniels, P.O. Box 531 * SAN JUAN, 
PUERTO RICO; Luis F. Caratini, Apartade 2184 
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associated with the F. E. Myers & 
Bro. Co. of Ashland, (Jhio 

rhe lower Mississippi Valley and 
Delta areas are to be covered by Mr 


ea;>rs 


Elliott Elected President 
Of Crane Co. 


Crane Co., Chicago, Ill, has an 
nounced that Frank F. Elliott, senior 
vice president of sales since 1952, has 
been elected president and chief ex 
ecutive officer of the company 

He succeeds John | Holloway, 
who resigned as president and di 
rector because of ill health. Mr. Hol 
loway, who was elected president in 
1946, will continue as a consultant to 
the company 

Mr. E-lhott, who assumes the leader 
ship of ¢ rane (o. as it approache Ss its 
100th anniversary on July 4, is a 
veteran of 33 years with the organiza 
tion. He joined Crane in 1922 as a 
sales engineer at the company’s Los 
Angeles branch and in 1928 he was 
named sales manager there 

In 1929, Mr. Elliott transferred to 
Crane’s San Francisco branch as sales 
manager. He was appointed assistant 
manager there in 1930 and four years 
later was promoted to the manager 
ship of that branch. The new presi 
dent was named western district man 
ager in 1943, a post he held until 1951 
when he was elected vice president 
in charge of branches 


Diamond Alkali Adds Two 
Southeastern Representatives 


Diamond Alkali Co., Cleveland, 
(Jhio, has announced the addition of 
two representatives to its southeastern 
sales staff 

lhe new representatives are Mr 
Robert M Hopkins, assigned to cen 
tral and southern Florida, and Rich 
ard |. Jones, who will cover northern 
Florida and southern Georgia. Hop 
kins makes his headquarters in Lake 
land, Florida, at 719 Louise Drive, 
while Jones is located in Jacksonville, 
Florida, at 2805 Southside Blvd 

\t the same time, the company an 
nounced that Charles P. Egolf, who 
has represented Diamond in Florida 
since August, 1953, has been trans 
ferred to Memphis, Tennessee, to 
take over sales responsibilities relin 
quished by Martin F. Wilkerson, re 
cently promoted to manager of the 
company's brar h sale s office at Hlous 
ton, Texas 


lowa Valve Appoints Killeen 


The lowa Valve Company, Oska 





In hydrants, too, 
it's important to have 


Look at a cutaway view before you 
buy any hydrant! You'll be surprised 
how few provide an absolutely unob- 
structed waterway! And noone but lowa 
offers you ail this and much more 

1. Provides full and un- 

obstructed waterway for 

maximum flow of water 
from main to nozzle. 

2. All internal workin 

parts removable throug 

top of hydrant for peri- 
odic inspection 

3. Superintendents find 

lowa hydrants easy to 

keep in ‘‘tip-top”’ operat- 
ing condition — no special 
tools required 

4. Main valve holds tight 

in closed position so that 

—should hydrant be dam- 

aged —no loss of water, or 

flooding, will occur. 

5. Two-piece operating 

nut eliminates binding or 

distortion of workin 
arts (sometimes aonenl 

»9y expansion and con- 

traction makes Iowa 

hydrants easy to open 
and close at all times. 

. Complete drainage 
by sure acting drain, 
prevents freezing 

7. Fully bronze mounted 

throughout— meet ail 

requirements of A. W. 
A have proved 

their ruggedness and re- 

liability to waterworks 
men everywhere 

8. Available with any 

type of connection 


Get ALL the facts! Write 


IOWA 


VALVE COMPANY 
201-299 N. Talman Ave., Chicago 80, Ill. 
A subsidiary of Jomes 8. Clow & Sons 





ayet 


loosa, lowa, has announced that Mr 
Martin A. Killeen is its new sales rep 
resentative on the West Coast. M1 
recently san 
California, 


Killeen has moved to 


lrancisco, from which 
point he 


hvdrants in 


valves and 


\rizona 


lowa 
and 


will sell 
Calitormia 
assignment, Mi 


lo his new Killeen 


brings several years experience with 
Clow 


\ alve 


othiece 


the parent company, James 1 
W Sons, 


Company at 


lowa 
] 


Sales 


and with the 


its gene ral 


Eddy Valve Appoints Nelson 
The Eddy Valve Chi 


cago, Ill, has announced the appoint 
ment of Mr. Grant Nelson as its sales 
representative in [astern 
vama, Maryland, Delaware, Southern 
New lerse yand \ irvitila Mt Nelson 
comes to his new assignment from the 
office of the 
Clow & 


Company, 


Pennsyl 


ales parent company, 


Chicago 


“Ons 


lames B 


| Hills-McCanna Appoints 
| Charles Kuhn 


Hulls Me( anna ( ompany ( hicavo 
Ill., has announced the 


of Charles Kuhn to the post of Assist 


appointment 


| ant Sales Manager of the Company's 


| entire product division 


formerly \ ice 


Mr. Kuhn 
resident, General Sales Manager of 
the Fansteel Metallurgical Corpora 
tion of North Chicago, Illinois, where 


he directed sales, pricing and product 


Was 


engineering for four divisions of the 
During his 11 year associa 
Fansteel, Mr. Kuhn held 


held sale man 
including that of Eastern 


company 
with 
seve ral 


tion 
regional and 
posts 
Midwestern and Field Sales Manager 
for three internal product divisions 


Walker Elected Director 
Of Combustion Engineering 


Combustion Engineering ir 
New York, N.Y., has announced the 
election of Donald S. Walker 


President and director of sale as a 


‘ 
V ice 


director of the (¢ ompany 

\ graduate of the | ‘ Naval 
\cademy, Mr. Wall 
ah Career as a ale 
LD). H. Skein & Co 
sequently he 
ot that and an 
ubsidiar In 1934 he joined the 
ales department of Combustion Engi 
neering s Philadelphia district office 
and shortly 
manager. In 1939 he wa 
to New 
ager ot the company 
elected Vice 


eT begat hi bu 1 
engineer with 
or ¢ hicago uh 


became a vice president 


company otticer of 


thereafter becar ‘ dy trict 
transterred 
as general sales man 


and in 1941 wa 
President i 


\ ork 


charge oT 


ales 


are YOU 
a manhole 


SMIFEER ? 


Is manhole sniffing a lost art? 
Regardless of gadgets, electronic ro- 
bot analyzers, chemical or physical 
methods, there is no danger in the 
foreseeable future of supplanting the 
nose as the principal and final meth- 
od of odor evaluation 

Odors are generally mixtures of 
several compounds and one more 
powerful than the others masks the 
rest. A unique form of concentration 
while sniffing helps determine the 
various component osmyls (odor 
compounds). A manhole sniffer is 
just another way of saying that you 
are an expert in the art of olfaction 

Full recognition is now being 
awarded to all sewage operators who 
possess this talent with the formation 
of the Loyal Order of Manhole Sniff- 
ers. An engraved certificate with 
your name and membership card will 
be forwarded to all sewage plant 
operators without cost 

The BIONETIC® method eliminates 
and grease without the use of 
chemicals toxic to the sewage treat 
ment Safe, simple and eco 
nomical. Bionetic requires no rigid con 
trols, feeding equipment or special 
labor 

SEND FOR YOUR FREE 

CERTIFICATE TODAY 
Reliance Chemicals Corp 
Bionetic Division 
Box 6724 Houston 5, Texas 


odor 


process 


Texas 


‘rtificate ir 


MANHOLE 


5. 


‘ 


Corp 
Houston 
shit 
(DER OF 


member 
OF 


my 

LOYAI 

is 
State 


I want 
SNIFFEI 
and 


th 


Reliance Chemicals 
P. O. Box 6724 


Address 


City 


The Bionetic Division 


*Reg. TM: Reliance Chemicals Corp. Applies only 
to a tpecihc methed of manufacture of preserved 
culimves of benehaal micro-orzaniim: of aniform 
potency that are field teited in treatment 
plants 


. 


i 


waite 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Ground Water Infiltration 


Gets the 1-2-3 PUNCH! 


Sealing tight, dependable 


joints with Primer, Ropax and 


Kalktite on Lawrence job. 


PRESSTITE’S 


Cold Applied 


SEWER SEALING 
SYSTEM 


0 kno« h out excessive ground 


water infiltration and protect 
against overloading the disposal 
plant, engineers at Lawrence, 
Ind., wanted tight, dependable 
joints. That's why they 
specified Presstite’s 3-Step Sewer 
Sealing System for 18 miles of 


serving 2000 


sewer 


new sewer lines 


homes 


Presstite'’s extensive research 
plus 30 years’ manufacturing 
experience have resulted in de- 
velopment of the most effective, 
economical method to obtain 
tighter sewer joints: 

1. Presstite Primer a hard base 
asphaltic priming paint to first prime 
pipe bells and spigots. 


Presstite ROPAX ... non-porous 
packing that provides additional joint 
sealing material. When caulked back 
in the bell, it forms a solid seal, im- 
pervious to passage of water 


Presstite KALKTITE...cold mixed 
and applied joint sealing compound 
that up even under the 
adverse conditions and forms a dense, 
flexible seal that stays 


sets most 


tough and 
watertight 


For substantial savings in time and labor, too, you can't 
beat the Presstite System. Its fast, easy application allows 
installation of more joints per man, per hour, per day. 


J PRESSTITE 


WRITE TODAY for samples and 
complete details on Presstite's 
cold applied 3-Step System for 
tighter, better sewer joints. 





Literature & 
b i Cataless 


ae 
were" 


Silica Activator 
ait 


Omega Machine Co., Division ot 

-F Industries, Inc., Providence, 

[., has published a color bulletin 
on its “Model 63 Activator” used 
in the continuous preparation and 
Silica, a Vailul- 
puri- 
proc 


feeding of activated 
able coagulant aid in water 
fication and waste treatment 
esses 

This four-page bulletin contains 
photos and dimension drawings in 
addition to information sections on 
the operation and description of the 
unit 
Omega Ac 
central control 
operation, con- 
to eliminate 


Advantages of the 
tivator include a 
panel for ease of 
tinuous operation 
batching of 
and sequence starting. The unit fea- 
selectivity 


activated silica sols, 


tures activating agent 
to provide choice of alum, chlorine, 
sodium sulfuric acid, 
or ammonium sulfate. Another tea 
ture is operational flexibility which 


bicarbonate, 


assures variation of aging concen- 
tration and aging time. An Anti 
gel interlock which stops activant 
feed if raw silicate supply fails, is 
another important teature 


Hand Size Pneumatic Transmitter 
812 


Builders-Providence, In Divi 
sion of B-I-F Industries, Inc., Prov 
idence, kk ae has issued a supple 
mentary bulletin on its BalanCel 
Pneumatic Transmitter. 

This four-page bulletin, complete 
with easy-to-read product and in- 
stallation diagrams, contains se 
tions on the operation, description 
and performance data on Builders’ 
force balance transmitter. The 
manufacturer claims that this 
transmitter, only 7 inches long and 
3 inches in diameter, operates with 
wear or lost motion due to its 
\nother important 
calibration, is 


out 
simple design 
advantage, precise 
possible by means of an adjustable 
area balancing cell and biasing ad 


justment. Some of the other guar 


SEER ERS weet coh baa ah cco Ce | anteed advantages of this unit in 


3780 Chovteau Ave. 


Water & SEWAGE WORKS, 


AUGUST, 


1955 


St. Lovis 10, Mo. 


| clude 


economy, low maintenance, 


rapid response, overload safety, and 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


GRIT 
GREASE 


wont Foul uj a 
DeZurikK VALVE 


Here’s why! | 
A DeZurik Easy-Operating Plug Valve | 


with eccentric plug wipes the seat 
clean each time it’s operated. Sewage 
“grease” can't pile up on the valve seat; 
there’s no place for it to lodge inside 


the valve. 
rubber- 


plug 


down 


The 
faced 
closes 
tight and sur- 
rounds any 
grit, sand or 
the 


solid in 


flow. Minor 


plug 


self -compen- 


wear is 


sating 


ON ANY LINE, 


from sludge to solvent, these non 
lubricated, non-binding valves are 


what you've been looking for! 





Exclusive eccentric 
action provides 
dead-tight shut-off 
or full-open flow 
with an e-a s-y quar- 
of the 


ter-turn 


handle. 











SIZES up to 20” 


remote or instrument operation. Write 


with manual, gear, 
for complete details and service recom- 
mendations. 


Representatives in principal cities 


DeZURIK 


SHOWER COMPANY 
SARTELL, MINNESOTA 


easy, inexpensive installation 


Condensation and Corrosion 
Control Handbook 
813 


1 W 
kee, IIL, 
booklet 
book.” 

Che handbook discusses the var 
ious aspects of condensation drip, 


Mortell Company, Kanka 
avallable a 


“NoDrip 


has 
entitled 


32-page | 


Hand- 


rust and corrosion, moisture proof 
insulation, and how NoDrip over 
comes these problems 

\ccording to the handbook, No 
Drip is a plastic coating that is eas 
' applied to tanks, containers 
pipes, walls, ete and adhere 
to me tal, concrete, brie k, or pla ti 
It forms a 100 per cent 
moisture-proof covering that is ef 





ily 
will 


seamless 


fective as soon as dry 


How To Take Care Of Your 
Septic Tank or Cesspool 
814 


Phe FX-Lab Company, Newarl 
\. J., has available an &-page illu 
trated booklet entitled, “The Story 
of Willie Bacteria, or How To Take 
Care of Your Septic Tank or Cess- 
pool.” 

The 


ot the septs tank and ce 


booklet explains the worl 


ings pool 
artoon 
the 


in simplified fashion using « 
illustrations. It describes 
bacterial action of the di posal 
tem and the nature of the 
contained therein which are re 
ible for the functioning of 
the system 

Che tocal point ot the booklet 
a humanized “Wil 


type 


bacteria 
pon 
proper 


centers around 
lhe Bacteria” who is re 
maintaining the 
household disposal ystem 


the cooperation ot the entire 


ponsible for 
the 
but 


ethciency oft 


need 


family in carrying out his dutic 


Abrasive Cutting Machine 


815 


lools, Ime \\ 
published 


Beaver Pipe irren 
Ohio, has just 


two-color 


hour 
. bulletin on a new 
Speed-Cut Abrasive Cutting Ma- 
chine. 

Featuring both the No. 14 
20 (floor type) mod 


ave 


(be Tie h 
type and No 
els, the 
clude : 


informative bulletin wu 


data on length of cuttine 


time tor variou and 


ot material 


hape 
ranging tron 
econd 


} - cold r 


and 6” pipe 
olled bar 


C ontinued nm pade 


WATER & 


LO5SA 


More Popular 
Every Day... 


Glazed Fire Clay 
Tile Filter Bottoms 


During 1954 more Leopold duplex filter 
bottoms were sold than in any previous year 
in our history. To date, there are well over 
400 plants (with a daily, capacity in excess 
of 1% billion gallons) that have selected 
Leopold bottoms—including such major mu 
nicipal installations as Phoenix, Arizona; 
Houston, Texas; Trenton, New Jersey; De- 
troit, Michigan, Baltimore, Maryland; Colum- 
bus, Ohio; Kansas City, Missouri; Omaha 
Nebraska; and Philadelphia, Pennsylvania. 
Represented in this group are the fve largest 
municipal filter plants under construction in 
the country at this time 

There are, of course, good reasons why the 
Leopold Glazed Tile Filter Bowom is getting 
more popular every day. In this design, laterals 
and distributing blocks are combined in one 
permanent unit that insures equal distribution 
and uniform filtration. The individual blocks 
are made of de-aired fire clay, vitrified and 
salt glazed. They resist corrosion, are not 
subject to tuberculation, won't absorb 
detrimental amount of water, are impervious 
to acids and alkalis, and will last indefinitely 


any 


If you're looking for a practical, economical 
solution to your underdrain problems, con 
sider the advantages offered by Leopold, We'll 
be glad to supply details—without obligation 


Look to CfqeyeleVlef 
for complete water 
purification and sewage 
plant equipment... 


®@ Dry Chemical Feeders © Mixing Equipment 
@ Filter Operating Tables © Filter Bottoms 


Write today for details 


F. B. Leopold Co., Inc. 
2413 W. Carson Street 
Pittsburgh 4, Pa. 
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pH, 
CHLORINE 
ON THE SPOT 


with TAYLOR 
COMPARATORS 


ACCURATE, yet easy 
. Plece sample right in compereteor tubes 
- Add reagent te middle tube ently 
» Meve the color stenderd slide across until 
colors match and reed direct. 


rhat’s all 
of pi 


analyeim 


and you get an immediate reading 
water 
is only a little 
detailed when you use a Taylor Water 


chlorine of bromine. Complete 


including fluorides, 
more 
Analyver All sete are lightweight, portable and 
durable many serve for several determina 


tions with only a change of color standard «lide 


COLOR STANDARDS GUARANTEED 
Daylor liquid color standards carry an unlimited 
fading . no danger of 


guarantee against 


mechanical inaccuracy 


SEE YOUR DEALER for Taylor sete or write direct 
for FREE HANDBOOK, "Modern pit and Chierine 
Centrot”. Gives theery end 

epplication of 

pH end chlerine 

control. ihwe- 

tretes and 

describes full 

Teyter line. 


W. A. TAYLOR “3° 


Lele) Meee) | ame ti . TiIMORE.4. MO 





BALDWIN 
ALUMINA SET 


=) 
== 
- | ’ 
>-. 
For quickly determining the residual alum 
in filtered water. The complete apparatus 
and 


The 


case protects the apparatus from possible 


includes reagents, color standards 


portable hardwood carrying case 


contamination with alum dust. Complete 


with directions for use 


62-760 Each $65.00 


Write 


Phipps & Bird, Inc. 


6th & Byrd St., Richmond, Virginia 
(2385 Bhode island Ave.. 4.£., Washington, 0. C.) 
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statements 
has re 
the 


20 seconds. It contains 
which the manufacturer 
ceived from satisfied users of 
machine 
Che inside 
vives a general description of both 
the No. 14 and No. 20 machines. It 
tells why Beaver Speed- ut Abra 
sive ¢ Machines are being 
why they 
production over similar 
machine It tells should be 
using Beaver Speed (ut Abrasive 
Cut-Off Machines and discusses ca 
pacities, ete 
The bach 
devoted to 


spread ol the folder 


utting 


accepted by users and 
excel in 


who 


bulletin 


and 


page ot t} c 
specifications 
price 

bulletin 1 


entire spotted 


tructive photographs 


Lubrication Manual 
For Plug Valves 


816 


iit Detr 
publi hed an 


vit, 
18 


\C Fk Industrie 
\Mich., has just 
page Lube Manual or 
tor AC] plug valve 

\mp! trated 
vrapl nd table the manual di 
detail form of ACK 
cription of ACK 


recomime nda 


lubricants 


illu vith photo 
cu ‘ 
lubrican 1 ye 
lubricant ervice 
I valve 
ind order 


lubri 


tion lubrication of AC 


lubricating 


truction for ACK 


eq uipime nit 


iy in 


Mhe 


1 
cTo ectional view 


ontains many 


of AC I 


ider ible 


manual also « 
valves 
con detail 


and go¢ into 


revarding their construction 


Activated Carbon For 
Liquid Purification 
817 


Barnebey 
, Ohio, 


technical bulle 


\dsorbite Division 


(heney Company, Columbu 
ha relea eda new 


tin detailing the use advantages, 
specifications and 
ot Activated Carbon 


liquids, decoloriz 


requirement 
characteristics 
in purification of 
ing, filtration, and similar applica 
tion 
Phe 


the nature, 


desc ribes 
and ap 
and 


technical bulletin 
characteristic 
plications of numerous sizes 
types of both extra-hard granular 
and powdered adsorbent activated 
methods for 


suitability of 


carbons. Evaluation 
determining relative 
carbons described, and sche 
illustration of methods of in 


included 


are 
matic 
dustrial 
\lso fully covered are descriptions 


application are 





| cloth - = bag) was 
a popular water treat- 
“ment 
> —gravity and 
pressure filters— 
recirculation 
apparatus... 


in MODERN water 
treatment , 


equipment ——— 


oni, 





ROBERTS FILTER 
MANUFACTURING CO. 


607 COLUMBIA AVE., DARBY. PAs 








sessed bad “ 


ATLANTIC CITY'S 
NEWEST 
CONVENTION HOTEL 


The Jefferson with its new facili- 
ties for handling all convention 
groups is fast becoming Atlantic 
City’s most popular convention 
hotel. 

The Jefferson features an abuan- 
dance of Meeting, Banquet and 
Exhibition Rooms fully equipped 
to handle your every need. Expe- 
rienced personnel. Location ideal 
in heart of Atlantic City. 

WRITE @ PHONE @ WIRE TODAY 
FOR DESCRIPTIVE LITERATURE 


Convention Manager 
Hotel Jefferson 
Atlantic City, N. J. 
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and rec« sndations fo ost suit- 
—e vs weg Sg e aeadans es WATER CONTROL 
bon for continuous-flow, batching, S DA RL | N ‘ 

EQUIPMENT 


LOTA 


mixing, gravity-flow, pressure-flow, 
fixed bed and other combination ap 
plications 


COMPOUND TOTALIZER 
ASSEMBLY 


Centrifugal Pumps 


818 | OWFERENTIAL VALVE 


\merican- Marsh Pumps, Inc 
Battle Creek, Michigan, has re 
leased a bulletin describing Types 
HLM and HIM Centrifugal Pumps. 

\ccording to the bulletin the 

are built to handle high 
heads and feature new purge 


grease lubrication, stainless ; Ys 
aft, without sleeves, and a ’ he 
a 9 : PRIMARY METER TUBE 
hvdraulically and mechani 
el 


balanced impeller. Other op COMPOUNDING TUBE SECTION 





materials are ce scribed and 


! 
ign features illustrated on a | COMPOUNDS for Flow-Ranges as Wide as | to 125 
: itaway drawing The standard 6-inch Sparling Meter accurately registers flows from 90 gpm 
ibles giv pecihiications and | to over 900 gpm. To read flows as low as 15 gpm in a 6-inch main, install 
ormance data on pumps trom the SPARLING Compound Meter shown above. Sizes 6-inch to 36-inch 
| P 
+500 g.p.m., and maximum | Bulletin 314 and quotations are yours for the asking. 


up to 195 feet 


Cost Factors In Piping Systems 66 Luckie Street NW Box 3277 


Beacon Street 101 Park Avenue 
819 2 nncewee yg ~~ foa2 First Avenue 
| 726 Reserve Loan Life Bidg 207 Queens Quay West 
M. Byers Company, Pitts- | CITY 6, MO 6 E. Eleventh 8t. 248 London Rd RO 
burgh, Pa., has just published a new 
a page illustrated booklet on True 
Piping Economy that provides a 
yardstick for measuring basi 
factors in the installation of piping 
ten 
he booklet compares wrought 
and other types of pipe in 
three important costs to 
der in buying pipe: initial pur 
t, cost of installation and 
maintenance 
contained in the booklet are 
histories of piping in 
digest of the impor 
vrought iron pipe in 
~ industrial and 
is included 


Building Sewer Pipe 


tg 7 at your finger tips... raw and waste water 
Se treatment with activated silica sols 


has just issued an &-page illustrated 
bro hure on Transite Building There is a file of bulletins Request on your plant 
Sewer Pipe. and technical reprints you’ stationery the useful #52 file 

Che brochure contains latest in should have which describes the advantages 
formation on asbestos-cement pipe @ for study, if you don’t now of activated silica sols as coagu 
for connecting house drain with use activated silica sol lating aids, methods of preparing 
@ for review, if you do use acti these sols, information on the 


treet sewef,rs or sé pti s. It describes 
vated silica N-Sol patented processes 


and illustrates a feature recently 
introduced to speed the assembly of 


the pipe This is the Ring-Tite Philadelphia Quartz Company ()) N-Sol Processes 


1166 Public Ledger Bidg., Phila. 6, Pa PQ SOLUBLE SILICATES 


Coupling with tactory pre-posi 


( niimuecd ov 
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How fo Blackburn-Smith Mfg. Co. 


55 Garden Street, Hoboken, N. J. 


| want to know how | can get better sewage ejection 
at lower cost 


Nome 


and get better Seapets 
SEWAGE 
EJECTION Eliminate complex piping . . . do without 


screens, impellers, and shredders that 


told in BULLETIN - 50 need constant, costly cleaning . . . get 


dependable, automatic operation . . . 
by BLACKBURN - SMITH .. in short, get better sewage ejection 
for less money. You'll find out 
purus: esecten how in Blackburn-Smith Bul- 
30 19 50 gpm letin S-50 which the coupon 
190 ft head . . 
will bring you. These time- 
tested pneumatic sewage 
ejectors have float and elec- 
trode controls, and a snap- 
action valve that’s both float 
and pneumatically controlled. 
For details about the BEST 
in modern sewage ejection, 
mail the coupon today. 


BLACKBURN-SMITH MFG. CO., INC. 


51 GARDEN ST., HOBOKEN, N. J. 
HO 3-4425 N.Y. Tel., BA 7-0600 











tioned rubber rings to simplify in 
The Bernard Pressure Pilot Con- stallation 

trol for water supply systems is} | = fittings also are fully covered 
designed to operate pump motor | | and there is a full page chart on 
controllers on single or r.is'tiple | | various methods of pipe connection 
pump systems, according to the 
pressure demands, and t) assure 
correct start and stop operation of 
pump motors without interference 
of water system surges. The Pilot | | 
Control also operates selective se- lerguson Gage & Valve Com 
quence control of pump motors || pany, Somerville, Mass., has just 
according to the anticipated de- released a 2-page data sheet de 
mand | scribing the newly improved Jer- 
guson Solid-Wedge Type I[llumi- 
nators. 

Important changes, including the 


Liquid Level Gage Illuminators 
821 


Ernest Bernard Electric Co. 
10335 S$. Morgan St., Chicago 43, Illinois 














{HYDRO-TITE) 














DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 
General offices and works W. Medtord Ste., Boston, Mass. 
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way the plastic wedge is mounted 
to give greatly improved, even dif- 
fusion of light over the entire gage 
glass, are described. Also discussed 
and pictured is the UL approved 
explosion-proof lighting unit. Spec- 
ifications and models available are 
covered on the back page 


Two-Stage Air Compressors 
822 


\llis-Chalmers Manufacturing 
Company, Milwaukee, Wis., has 
just released a bulletin on Two- 
Stage Ro-Flo Compressors. 

According to the bulletin the 
compressors are built in various 
sizes to deliver air at pressures from 
60 to 125 pounds gauge, and are 
designed for low maintenance and 
constant efficiency 

In addition to a table of ratings 
for the two-stage compressor, the 
bulletin carries a table of outline 
dimensions for the units 


“Vari-Pitch” Sheave Bulletin 
823 


\llis-Chalmers Manufacturing 
Co., Milwaukee, Wis., has just pub- 
lished a bulletin that discusses sta- 
tionary and motion control “Vari- 
Pitch” Sheaves for speed variations 
up to 76 per cent by means of pitch 
diameter adjustment, at capacities 
from 1 to 600 horsepower 

Included in the bulletin is a table 
of sizes and general dimensions of 
“Vari-Pitch” sheaves and a table 
of general dimensions of “Para- 
line” ball bearing motor bases, 
which are specially designed for 
use with the motion control 


sheaves. 


Residual Chlorine Analyzer 
824 


Leeds & Northrup Company, 
Philadelphia, Pa., has just made 
available a 2-page data sheet that 
describes the company’s new Re- 
sidual Chlorine Analyzer. 

The data sheet presents details 
of the analyzer’s operation, illus- 
trates various important parts of 
the equipment, and outlines the 
benefits reported to result from the 
unique Coulometric principle on 
which the analyzer operates 


Celite Filtration 
825 


Johns-Manville, New York,N. Y., 
has just published a 12-page, illus- 
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Surer Gland Lubrication 
for Centrifugal Pumps 


THE Z-F GREASE SEAL 


Eliminates that trouble spot where shaft 
enters casing. Applies constant positive 
lubrication to packing and shaft—auto- 
matically. Excessive heat, rapid wear, 
leakage and scoring will disappear as the 
Grease Seal applies a constant flow of 
lubrication pump starts until it 
stops—automatically. Many other advan- 
tages, too. Write for complete descrip- 
tion and price 


ZIMMER and FRANCESCON 


MOLINE, ILLINOIS 


when 


ROTO-TROL- 


RF-2 


This 


Trol assures equal use and 


2-pump RF-2 Roto 


WITH 
ALTO- 
TROL 

The RF-2 operates both pumps together, 


required. RF-2 


dependable service year after year, with 


wear of both pumps. Each 
pump is operated on al 


ternate starting cycles 
when installations give 


the minimum of attention 


Write for full data 


WATER LEVEL CONTROLS DIVISION 


HEALY -RUFF COMPANY 


783 HAMPDEN AVE., ST. PAUL 4, MINK. 

















trated brochure on how to “Get 
Perfect Water Clarity With Celite 
Filtration.” 

Che brochure explains how Celite 
diatomite filter aids remove colloids 
other impurities ; 
the Celite 
powders to hiter 
and, representative 
where Celite ts 


suspended 
adaptability of 
typ Ss ot 


and 
show . 
Various 
designs: cites 
installations being 


used to advantage 


Proportioning Pump Treats 
Water and Sewage 
826 


Inc., Division ot 


Proportioneers, 
Providence, 


[-F Industries, Ine 
2. L., has issued a color bulletin on 
its “Heavy Duty Midget Chlor-O- 
Feeder” for sately and dependably 
chlorinating small private water 
camp 


pool 


sWith 


supplies, 


and sewage in 


and wate? 


ming water, 
septic tanks 

In addition to 
operation and specifications ot 
Chlor-O-Feeder, the bulletin 
ot the xceptionally 
feed 
ideal for 
1 at a premium 

Besides being featured as a pack 


the 
the 
tell 
W icle 


section on 


unit's ¢ 


and its compactness 


ranyve 


installations where space 


aged unit the following advantages 
the bulletin low 
easy installation 
fabric-re 
lite 
lor 


are claimed in 
first cost with 
minimum maintenance, 
inforced diaphragm lor long 
and “see-thru” pumping head 
visible diaphragm and valve action 


check 


Aluminum Paints 
827 


The Cleveland 
Ohio, has justi 
page on Aluminum Paints. 

‘The states that 
coatings keep maximum lustre and 
give lasting protection under severe 
conditions of ture, alkali and 
, creep corrosion and hot 


They 


\rco Company 


! 
sued anew 


catalog 


catalog these 


mol 
acid fume 
unlight ire formulated tn 
four types 

\rco Silveray 
tor use a ! 
phalt of 


\luminum Paint 


ready-mixed 

primer or first isp 
other materials where bleeding ma 
for purpose 


pre 


coat ove, 


otherwise occur, and 
where normal industrial fume 
vail 
Arco Synite 
double 
especially suited for use on 
tanks, 
subject to severe moisture 
\rco High Heat Alumi: 
(Continued on page 110A 


\luminum 
compartment package 
torayve 


‘ 


piping or any ¢ xterior metal 


Paint, in 


109A 


The time 
has come 
the superintendent 


says 





re) ae 
RT a 
‘ 


like 


E D DY valves 


for 


@ Extensions and New Installations 

@ Installation of New Valves in existing 
lines 

@ Replacement of worn-out valves 

®@ Shut-off Valves for hydrants 


because 


© Taper seats provide positive, self- 
wedging action assuring no-leak 
closing. 
Only 3 moving parts 
Even new employees without special 
training can service and maintain an 
Eddy Velve. 
Available with standard or "O"-Ring 
packing. 
Furnished with bell, flange or mechan- 
ical joint connections to fit any existing 
or planned installation 

© 104 yeors of successful operations 
assure availability of repair parts. 
Conform to all A.W.W.A, specifications, 


“1: 


= 


’ 


<~ 


WATERFORD. N.Y 
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ready-mixed for steel stacks, 
yvens, boiler fronts and other sur | SEWAGE TREATMENT PLANT 
face where temperatures range | OPERATOR WANTED 


from JOU" to SUU New 20 MGD sewage plant in 
Arco Asphalt Aluminum Paint, : 
. onl , Midwest needs experienced opera- 
exterior of interior metal, such tor for 6 to 9 months to start plant 
in operation. Job may become per- 
manent. 
Write to Box 1128 
WATER & SEWAGE WORKS 
185 N. Wabash Ave. 
Recording Charts Chicago 1, Illinois 


is chemical storage tanks, railway 
equipment, etc., which are subject 
vere moisture or tume condi 











828 








1028 CONNECTICUT AVE., N. W. The Bristol Company, Water 
WASHINGTON 6, 0. Cc bury, Conn., has just issued a new 

bulletin outlining the methods and 

controls used in producing Record- 

ing Instrument Charts. 

The 14 page two-color bulletin WANTED 

shows some of the tests and quality Water and Waste Treatment 

control procedures which go into Plant Superintendent 

the manufacture of charts tor its 








For plant located in East Central IIli- 
own recording and controlling in nois. 10 mgd water, lime softening. 5 
struments as well as for specialty mgd waste treatment with lime neutrali- 
zation. Chemist with experience in plant 
operation, maintenance, supervision 
Available at once. 

\ sample sheet of chart paper is Write Industriel Water Supply Co., 
inserted in each bulletin Mt. Vernon, IIL, stating qualifications, 
educational background, previous em- 
ployment and salary desired 


instruments for other manutac 
turers 


Write Today for 100 Page Catalog 


W. S. DARLEY & CO., Chicago 12 | | Dorrco Densludge 
Digestion System 























Switch to _ 
ANTHRAFILT Dorr-Oliver Incorporated, Stam 
ford, Conn., has announced the 
Wade Merk Rag, 6.5. Pot. On availability of a new, l6-page, two HELP WANTED 
' ay color bulletin, “The Dorrco Den- 
sludge Digestion System.” It de Permanent position for technically qual- 
cribed the dey elopment, equip ified civil or sanitary engineering gradu- 








ment, operation, typi al appli a ate to assist divisional sales manager in 
tions and design loadings of this market and application development for 
new sewayve sludge digestion sys control instrumentation for water and 
tem and the means by which di sewage treatment installations. Experi- 
gester capacity requirements are ence with consulting engineers or sani- 
a of ines substantially reduced. COperating tary utilities desirable. Reply by letter 
PALMER FILTE R EQUIPME NT co results trom three full-scale treat only to Mr. R. H. Babcock, The Fox- 
DE 8th St ) ment plants are cited. Also inc luded boro Company, Foxboro, Mass 
are wash and line drawings and 











photographs of the various equip 
ment units and a flowsheet of a 








typical system 





Water Filtration Reprint 
HELP WANTED 


Graduate engineer, experienced in 
layout or operation of water supply and 
waste disposal systems, as sales engineer 


830 


~ " . " . 
Overlooking the Fenway { | Builders-| rovidence, Ire : Divi 
’ ion of B-I-F Industries, Provi 


Bos ton 5 y | dence. R. I..} reprinted ticl | for an Eastern manufacturer of a lead- 
‘ as ) ited ; 
, fass Ny | > . » a | an article ing, nationally advertised line of water 
At ‘ mfortable. homelike ad | 
tee and & : | 
| 


by Milford E. Rogers on “Instru- 

mentation and Control for Water 

Filtration Plants.” lent opportunity for the right man to 

‘ R - ° . r Y advance rapidly. Your identity and 

a ny phi ll — MW , we re ty contains confidence will be respected. Submit 

Hotel numerous photos and diagrams ot complete resume to Spooner & Kriegel 

CANTERBURY, Builders’ complete line of instru (agency) 50 Church Street, New York 
+} 7,N.Y 


\ 14 Charlengate West, Boston, Mass, |} mentation equipment tor the con- | 
Ng es corre ee | trol of water treatment plants 
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and sewage works equipment. Requires 
considerable travel. Good salary—excel- 














Consulting Engineers 


SPECIALIZING IN THE FIELD OF 
WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, Industrial Wastes and incineration Prob 
lems—City Planning, Highways, Bridges and Airports— 
Dams, Fieed Control, industrial Suildings—investiga 
, Reports, Appraisals and Rates—taboratory for 
Chemical & Bacteriological Analyses—Complete Service 
on Design and Super n of Construction 
Three Penn Center Plaza 
Philadelphia 2, Pa. 


BOGERT AND CHILDS 


CONSULTING ENGINEERS 

Clinton L. Bogert Fred S$. Childs 

iven L. Donald M. Ditmers 

Robert A. Lincoln Cheries A. Mangenaro 

William Martin 
Water & Sewage Works . Retuse Disposal 
Drainage «+ Flood Control + Highways and 
Bridges + Airfields 
624 Madison Avenue, New York 22, N. Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val 
uations Rates Management Lab 
oratory—City Planning 
210 E. Park Way, 
Pittsburgh 12, Penna. 














Alvord, Burdick & Howson 
Engineers 
Water Works, Water Purification, Flood Re- 
liet, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


Bowe, Albertson & Associates 
Enginsers 


Water and Sewage Works 
Industrial Wastes—Retuse 


Buildings 
Reports—Designs—Estimates 
Valuations—L y Service 


110 William &t., New York 7, N.Y. 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas 6& 
Electric Transmission Lines. 

351 East Ohio &t., Chicago 11, Mlinols 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
(Formerly Nicholas 8. Hill Agsestasse) 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Inv a. Valu- 


ations, Rates, 
M g t ical and Biological 
Laboratories 


112 East 19th St. 





New York 


Cotton, Pierce, Streander, Inc. 


Associated € ring Conseltonts 
132 Nassau . New York, N.Y. 


Water Supply Treatment, Distribution. 
Sewerage, Sewage Treatment 
Refuse ,_ Trade Wastes 

Power Plants 
Reports, Plans, Supervision 











Michael Baker, Jr. 
The Baker Engineers 

CIVIL ENGINEERS AND PLANNERS 

MUNICIPAL ENGINEERS 
Design—Sewage — Greteme 

Water Works Design and Operati 
Consulting Services—Surveys and tape 

HOME OFFICE—ROCHESTER, PA. 


Civil aad Sanitery Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


DE LEUW, CATHER & COMPANY 
w Se 
Meteods” Ratgre 

Grade Bridgee—Subways 
| Transportation 
seg yg At of = 


150 North Wacker Drive 
79 McAllister Street San Francisco 2, 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City, Cleveland, 


Mo. Ohio 
P.O, Box 7088 1404 E. 9th st. 


FAY, SPOFFORD & THORNDIKE 
ngineers 


yer 
} J A Bewmenr item t 
roll A. Farwell rank &. Lineet 
4. Willieme 


Water Coeeerty ene gbictringion—Brajaage 


at (te wr 


Port ge BS . _Dasiens taguceeios Slege 
*Taservis trvetlen 


BOSTON NEW YORK 











MR. CONSULTING ENGINEER 


Are you interested in both 
WATER &6 SEWAGE 
If so there is no better place for your pro 
fessional card than in this dual interest 
magazine 


WATER & SEWAGE WORKS 


Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer. 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re 
ports; Design and Supervision; Research 
and Development; Flood Control 


Finkbeiner, Pettis & Strout 


Carteton 6. Finkheiner, ©. @. Pettic, Hareid K. Strout 
Consulting Engineers 


Reports Designs Supervision 


wepe oe tr Water Treatment, Sewerage, 
cower, eatment, Wastes Treatment, 
aluations & Appraisals 


sie etme Avenue Toledo 4, Ohic 














BLACK & VEATCH 


Conselting Engineers 


Water — Sewage — Electricity 


Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 








CAPITOL ENGINEERING 
CORPORATION 
Engineers—Constructors—Management 


SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 
Surveys Streets 
Pianning Airports 
Bridges Dams 
Executive Offices 

. PENNSYLVANIA 








Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 








Additional Engineers Cards on Next Page 
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GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 
Eng 


Pitteburgh, Pa 

Philedelohia, Pa 

Water Works, Sewage A. al Wastes 
mad Garbage Disposal—Roads, Airports, 

Bridges, Flood Control, Traffic & Parking, 
ppraisals, Investigations 46 Reports 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohic 


Malcolm Pirnie Engineers 


Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 
25 West 43rd St., New York 36, N. Y. 











GILBERT ASSOCIATES, INC. 
Engineers and Consultonts 
Water Supply and Purification 
Sewage and Industria] Waste Treatment 
*hemical Laboratory Service 
nvestigations and Reports 
New York 
Houston 


Reading, Pa. Washington 


Philadelphia 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Tue Prrometer Associates, Inc. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 











GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 Nerth Front St. Harrisburg, Pa. 


Engineering Office of 
CLYDE C. KENNEDY 
SANITARY ENGINEERING 


Ee 
SAN FRANCISCO 


LEE T. PURCELL 
Consulting Engineers 


Water Supply & Purification; Sewerage & 

Sewage D 1; Industrial Wastes; Inves- 

tigations yy a* Design; Supervision of 
Construction & ration 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N.J. 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hil 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage Sewage Treatmen' 
Flood Control, Drainage, Refuse Disposal 


220 8. State Street, Chicago 4 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 


Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Ag 

@ Treatment, Plant Supervision, S' 
Poll Investigations, Chemical and _ 
teriological Analyses. 


369 East 149th Street 
New York 55. N. Y. 











HAVENS AND EMERSON 


\. waAveENS A. EMERSON 
aa sunces °c vous 
". 4. MOSELEY 
*. © PaLoesay 


CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG WOOLWORTH BLDG. 
CLEVELAND 14, 0 NEW YORK 7, N.Y. 





WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposa! 

Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 
Engineering Division 
ATLANTA 








Hayden, Harding & 


Buchanan 
Consulting Engineers 


John L. Hayden 
John H. Harding 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 
610 Park Square Building, Boston, Mass. 


* |. Campia 


Metcalf & Eddy 
Engineers 


Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 


Water, 


Laboratory 
Statler Building, Boston 16 


RUSSELL AND AXON 


Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fila. 








HAZEN AND SAWYER 


Engineers 
Richard Hazen Altred W. Sawyer 
Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design, 
Supervision of Construction and Operation 


122 East 42nd Street New York 17, f.¥. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBUBG. S&S. C. 

Water Suprly Power Plants 


Sewage Disposal—Valuations 4 Appraisals 
Industrial Waste Industrial Plant Design 


MILES O. SHERRILL 


Marion C. Welch, Associate Engineer 
Water Purificat Distribution — Syoemet A 
po 


a 
Tri-State Airport 
“The Sherrill Engineers” 
1412 Bardstown Road Louisville 4, Ky. 








JAMES and BAXTER 


Associates, Inc. 
Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 








PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Wellington D Idson, Staff C tant 


Water, Sewage, Drainage and 
Industria! faste Problems 


Structures — Power 


5! Broadway 








Transportation 


New York 6, N.Y. 








J. E. SIRRINE Company 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 
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Alden E. Stilson & Associates wasree. on ie Cc. -_ 


CONSULTING ENGINEERS sncincore Senta seria 


c g q 
5 Stream Pollution, Industrial Waste Disposal 
Specializing in the Field of Water Supply—Sewage—Waste Disposal Waste Utilization, Water Supply, Toxicity 
WATER AND SEWAGE WORKS Bridges—Highways—lIndustrial Buildings sg ey alieota Poumon 
Studies—Surveys—Reports Engineer, Plans and Specifications, Oper 

ation Control 


245 North High St. Columbus, Ohio 318 Market St. Paterson, N. J. 

















Continued 


Benjamin L. Smith & Associates UHLMANN & ASSOCIATES Weston & Sampson 


Engineers 
PAUL A, UHLMANN H. E. BONHAM 
Investigations — Reports CARL E. KUCK NYE GRANT Water Supply, Water Purification, Sewer 
Designs Supervision — Valuations Consulting Engineers age, Sewage and Industrial Waste Treat 
Municipal Engineering and Public Utilities : ment, Corrosion Control, Laboratory Service 
Water Supply and Purification Supervision, Valuations 
11 North Pearl Street Sewage and Industria! Waste Treatment 


Albany 7, New York 4954-58 N. High St. Columbus 14, O. 





14 Beacon 5&t. Boston, Mass. 








SPANSKI and WILLIAMSON MR. CONSULTING ENGINEER Whitman & Howard 


Engineers — Geologists Are you interested in both Engineers (Est. 1869! 

WATER & SEWAGE Water Supply. W Were Purifeation, Sewerage, 
Se te t e ts 

If so there is no better place for your ona an Seetoinl i | Industrial Develop. 

professional card than in this dual ment Problems, Investigations, Reports, 

P.O. Box 151 interest magazine signs, Supervision, Valuations 


Springfield. Illinois WATER & SEWAGE WORKS 89 Broad St.. Boston. Mass. 


Groundwater Exploration 
Investigations and Reports 








ag WHITMAN, REQUARDT 
STANLEY ENGINEERING | | Wertz Engineering Co., Inc. & ASSOCIATES 


COMPANY Consultants, Designers & Constructors e “pay 


Water Supply & Purification Civil—Sanit nafs. 
Sewage & Industrial Waste Treatment Mechanical—Electrical 
Stream Pollution Studies Reports, Plans, Supervision, Apprateals 


327 S. LaSalle St. Hershey Building Chemical & Bact. Laboratory Service. 1304 St. Paul Street 
Chicago 4, Ill. Muscatine, lowa 441 North 2nd St. Reading, Pa. Baltimore 2, Maryland 





Consulting Engineers 























Aurora Vertical Somp Pumps are “TOPS” 


HEAVY DUTY ALSO NON-CLOG 
ond LIGHT DUTY SIZES UP TO 8” 


tough plastic pipe 


HANDLES MOST 
CORROSIVES 


~--.- at lower cost 


ACE-ITE 


is a moderately priced, general- 


For all » d liquid: : : 
handling preny Fs of purpose, rigid plastic pipe with 
chemical and hot liquids; handling exceptional impact strength. For 


Seen Nes emesis hoes | TE handling most inorganic acids, 
also for handling screened and un- salts, alkalis and many organic 
screenedsewage andindustrial waste, chemicals, it's the equal of plastics that 
punkones tee , cost far more. Light weight, odorless, 
(Heavy futtky & Non Clog) tasteless. Temperatures minus 40 to 
phe ty f 170°F. Sizes ) to 6”, with fittings. 
Ace-Ite is only one of eight types 
of rubber and plastic pipe now 
Write TODAY made by ACE. Write today for free 
Ser technical Bulletin 80. 
CONDENSED 
CATALOG “Mm” 


DISTRIBUTORS IN PRINCIPAL CITIES ACE rubber and plastic 
® 
AURORA’ PUMP sivisiox dp® processing equipment - since 1952 


THE NEW YORK AIR BRAKE ena) 
68 LOUCKS STREET © =»: AURORA > ILLINOIS AMERICAN HARD RUBBER COMPANY, 93 Worth St., New York 13, N 
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General view of the plant during final stages of construction. Dorr 











Primary Thickener is in foreground with Currie Claraetors in rear. 











Consulting Engineers: GIBBS & HILL, INC., New York, New York 


West Virginia Pulp and Paper Company 
Pioneers New Waste Treatment Process 


Dorr-Oliver Equipped Plant Sets 
Pattern for Industry 


Covington, Va. Industrial waste 
treatment has taken a major step 
forward with the start-up of this new 
plant at West Virginia Pulp and 
Paper Company’s Covington, Va., 
mill. A “first’”’ for the alkaline pulp- 
ing industry, it points the way 
toward a solution of these tough-to- 
handle wastes. Two years of pilot 
plant work went into the final design 
and the Covington mill’s River Re- 
search Group worked closely with the 
National Council for Stream Im- 
provement throughout all phases of 
the project. The firm of Weston, 
Eckenfelder and Hood was also 
called in to make an intensive 


round-the-clock analysis of pilot 
plant results. 

The flowsheet as developed is 
unique. Basically it employs the ac- 
tivated sludge process, one of the 
standard methods for treating mu- 
nicipal sewage. A departure from 
standard practice is the addition of 
certain nutrients essential to the life 
of the bacteria which carry out the 
treatment process. Another is split 
treatment providing primary sedi- 
mentation for the portion of mill 
wastes containing solids and then 
parallel aeration and final sedimen- 
tation for the entire flow. A third is 
the use of complete instrumentation 


with one control panel governing 
the process and recording results. 

Average treatment plant design is 
16 MGD with a maximum capacity 
of 25 MGD. Major equipment units 
include a Dorr Primary Thickener 
and two Currie Claraetors.* These 
latter units employ Dorr Final Clari- 
fiers surrounded by annular aeration 
channels. In this way two distinct 
phases are carried out in a single 
unit. When the plant reaches full op- 
eration an estimated BOD reduction 
of 80-90% will be made in the mill 
effluent being discharged to the 
Jackson River. 


Dorr-Oliver Incorporated, Stamford, Conn. 
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THE W&T FIELD ORGANIZATION, TOO, MEANS... 


... Strength mm Depth 


Just as the surgeon depends on the group 
around him, as well as his own skill so your 
W&T chlorination equipment is strengthened by 


the organization behind it 

The W&T field organization, all of whom are 
factory trained and qualified, is always available 
on short notice to supervise the installation of 
W&T equipment, to render service and assist- 
ance regarding your chlorination or chlorinator 


problems, and to provide equipment and service 


in times of disaster. 
W&T research and development engineers are 


always seeking out new designs, principles and 
materials. W&T chemists and bacteriologists are 
always trying to find new processes for the im- 
provement of water and sewage treatment 
When you depend on W&T equipment, you 
have the assurance that 40 years of experience 
by this team is being used to bring you the best 


in service, design and dependable performance. 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


s-97 





